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CURRENT AWARENESS PUBLICATIONS ON ENERGY 


To provide complete coverage of literature related 
to major Department programs, announcement 
publications that are comprehensive in their cover- 
age of certain energy fields are issued regularly. All 
information in these publications, plus additional 
backup information, is included in the Energy Data 


Base of the Office of Scientific and Technical 
Information; all references are also available for 
machine searching via the on-line retrieval system, 
DOE/RECON, and the commercial on-line 
retrieval systems. Descriptions of these current 
awareness publications, which are supported either 


directly or indirectly by the DOE, appear below. 
Department of Energy components may receive the 
listed publications free from the Office of Scientific 
and Technical Information, U. S. Department of 
Energy, P. O. Box 62, Oak Ridge, TN 37831. 
Telephone (615) 576-1301; FTS 626-1301. 


PUBLICATIONS OF THE OFFICE OF SCIENTIFIC AND TECHNICAL INFORMATION 


Energy Abstracts for Policy Analysis (EAPA) 

A monthly abstract journal devoted to the 
analysis of energy research, conservation, and pol- 
icy. Scope and coverage are limited to substantive 
articles or reports and emphasize legislative, regula- 
tory, and other legal aspects, as well as_ social, 
economic, and environmental impacts. EAPA is 
available from the Superintendent of Documents, 
U. S. Government Printing Office, Washington, 
D. C. 20402. The annual subscription price is 
$72.00 for domestic (North America) or $90.00 for 
foreign (outside North America) subscribers; a sin- 
gle issue is $5.00 or $6.25, respectively. 


Energy Research Abstracts (ERA) 
A comprehensive semimonthly abstract journal 
devoted to all areas of energy-related information 


produced by the Department of Energy, other 
U. S. government organizations, and foreign 
governments. ERA is available from the Superin- 
tendent of Documents, U. S. Government Printing 
Office, Washington, D. C. 20402. The annual sub- 
scription price for the 24 issues is $146.00 for 
domestic (North America) subscribers or $182.50 
for foreign (outside North America) subscribers. A 
single issue is $14.00 or $17.50, respectively. 


DOE Patents Available for Licensing (PAL) 

DOE is prepared to grant exclusive or nonex- 
clusive, revocable licenses under DOE-owned U. S. 
patents and patent applications; this semiannual 
publication provides abstracting and indexing cov- 
erage of this literature. PAL is available on sub- 
scription (use PB85-946800) from the National 


Technical Information Service, 5285 Port Royal 
Road, Springfield, VA 22161. The annual subscrip- 
tion price is $14.00 for domestic (North America) 
or $28.00 for foreign (outside North America); a 
single issue is $8.00 or $16.00, respectively. 


Energy Meetings (EM) 

A monthly listing of conferences, symposia, 
workshops, etc., pertaining to DOE’s programmatic 
interests. EM is available on subscription (use 
PB85-901500) from the National Technical Infor- 
mation Service, 5285 Port Royal Road, Springfield, 
VA 22161. The annual subscription price is $40.00 
for domestic subscribers and $80.00 for subscribers 
outside the North American continent; a single 
issue is $5.00 and $10.00, respectively. 


The following monthly update journals are available to the public on subscription from the National Technical Infor- 
mation Service, 5285 Port Royal Road, Springfield, VA 22161; use the identifying order number (PB- No.) when 
subscribing. The annual subscription price (12 issues plus cumulative index) is $75.00 for domestic (North America) 
and $150.00 for foreign (outside North America) subscribers; a single issue is $7.00 and $14.00, respectively. 


Current Energy Patents (CEP)—-PB85-902800 
Devoted to international patent literature, 

including patent applications, on any aspect of 

energy production, conservation, and utilization. 


Energy and the Environment (EAE)—PB85-914900 

Devoted to information on the impacts of 
energy-related activities and radioactive and nonra- 
dioactive pollutants on the environment. 


Fossil Energy Update (FEU)-PB85-914600 
Devoted to information on the exploration, 
development, processing, and use of fossil fuels. 


Fusion Energy Update (CFU)—PB85-915300 

Devoted to information on controlled thermonu- 
clear fusion, including plasma and fuel research 
and power plant engineering and conceptual design 
studies. 


Solar Energy Update (SEU)-PB85-914500 

Devoted to information on the utilization of 
solar energy, including biomass and tidal and wind 
power. 


The following semimonthly bulletins are also available from the National Technical Information Service. The annual 
subscription rate for one volume (calendar) year (24 issues; no indexes) is $40.00 for domestic (North America) and 
$80.00 for foreign (outside North America) subscribers; use the identifying order number (PB- No.) when subscribing. 


Acid Precipitation (APC)—PB85-901000 
Covers all aspects of acid precipitation, includ- 
ing effects and possible control measures. 


Buildings Energy Conservation (BEC) 
PB85-900700 

Covers worldwide information on the technology 
required for energy conservation in buildings of all 
types. 


Coal-Based Synfuels (CBS)—PB85-901400 
Covers all aspects of conversion of coal into 
gaseous or liquid fuels. 


Coal Preparation and Pollution Control (CPC)- 
PB85-900800 

Covers ali aspects of coal preparation and clean- 
ing and reducing pollution from its direct combus- 
tion. 


Direct Energy Conversion (DEC)—PB85-946600 

Covers the following areas: photovoltaics, mag- 
netohydrodynamics, electrohydrodynamics, _ ther- 
moelectrics, thermionics, and fuel cells. 


Energy from Biomass (EF B)-PB85-900600 

Covers worldwide information on all aspects of 
biomass production, conversion, and utilization for 
energy. 


Geothermal Energy Technology (GET)- 
PB85-914700 

Covers information on the exploration, develop- 
ment, and utilization of geothermal resources 


Heavy-lon Reactions (HIR)— PB85-900500 
Covers all aspects of heavy-ion (A > 4) reac- 
tions. 


Laser Research (LAR)—PB85-901100 
Covers all aspects of laser research and develop- 
ment, but excludes applications. 


Nuclear Fuel Cycle (NFC)-PB85-913400 
Covers all aspects of the nuclear fuel cycle, both 
front end and back end. 


Nuclear Reactor Safety (NRS)—PB85-913500 

Covers the safety aspects of accident analysis, 
safety systems, radiation protection, decommission- 
ing and dismantling, and security measures. 


Radioaztive Waste Management (RWM)- 
PB85-902900 

Covers the management aspects of transport 
and storage, waste processing, waste disposal, waste 
storage, radioactive effluents, and shipping con- 
tainers 


Solar Thermal Energy Technology (STT)- 
PB85-901200 

Covers research in materials, concentrators/ 
receivers, salinity gradients, etc., for development of 
efficient and reliable solar thermal conversion sys- 
tems. 


Unconventional Petroleum (UCP)—PB85-901300 

Covers all aspects of secondary and tertiary 
recovery of petroleum and of oil shales and tar 
sands. 


INTERNATIONAL ENERGY PUBLICATIONS 


The Office of Scientific and Technical Information (OSTI) cooperates in the publication of international abstract 
journals with the following: (1) International Atomic Energy Agency, International Nuclear Information System, 
Vienna, Austria, for Atomindex; (2) International Energy Agency, Biomass Conversion Technical Information Service, 
Dublin, Ireland, for Biomass Abstracts; and (3) International Energy Agency, IEA Coal Research, London, England, 


for Coal Abstracts. 


In each case, the cognizant foreign agency provides the non-U. S. information to OSTI for inclu- 


sion in the Energy Data Base; in turn, OSTI provides the U. S. information for input into the respective journal. 


Atomindex 

A semimonthly abstract journal providing 
worldwide coverage of information on nuclear sci- 
ence and technology. Atomindex is available by 
subscription from UNIPUB, 345 Park Avenue 
South, New York, NY 10010. The cost of an 
annual subscription, 24 semimonthly issues and 
semiannual and annual cumulative indexes, is $290. 


Biomass Abstracts 

A bimonthly abstract journal with comprehen- 
sive coverage of information in any step involved in 
the eventual conversion of biomass to energy 
Biomass Abstracts is availabie free to Department 
of Energy components and contractors from OSTI 
Non-DOE organizations may obtain Biomass 
Abstracts from Biomass Conversion Technical 
Information Service, Institute for Industrial Re- 
search and Standards, Ballymun Road, Dublin 9, 
Ireland, for 42 IR pounds per year. Make checks 
payable to the Institute 


Coal Abstracts 

A monthly abstract journal providing com- 
prehensive worldwide coverage of information in 
the field of coal science and technology. Coal 
4bstracts is available to Department of Energy 
components and contractors from OSTI. Non-DOE 
organizations may obtain Coal Abstracts from IEA 
Coal Research, Technical Information Service, 
14-15 Lower Grosvenor Place, London 
SWI1W OEX, England, for 100 pounds sterling per 
year 


International Copyright, © U. S. Department of Energy, 1985, under the provisions of the Universal Copyright Convention, United States copy- 
right is not asserted under the United States Copyright Law, Title 17, United States Code 





x ABOUT THE OFFICE OF SCIENTIFIC 


AND TECHNICAL INFORMATION 


The Office of Scientific and Technical Information 
(OSTI) in Oak Ridge, Tennessee, has been the national 
center for scientific and technical information for the 
Department of Energy (DOE) and its predecessor agencies 
since 1946. In developing and managing DOE’s technical 
information program, OSTI places under bibliographic 
control not only DOE-originated information but also 
worldwide literature on scientific and technical advances 
in the energy field and announces the source and availabil- 
ity of this information. Whereas the literature of science is 
emphasized, coverage is extended to DOE programmatic, 
socioeconomic, environmental, legislative/regulatory, en- 
ergy analysis, and policy-related areas. To accomplish this 
mission, OSTI builds and maintains computerized energy- 
information data bases and disseminates this information 
via computerized retrieval systems and announcement pub- 
lications such as abstracting journals, bibliographies, and 
update journals. Direct access to OSTI’s most comprehen- 
sive data base, the Energy Data Base, is available to the 
public through commercial on-line bibliographic retrieval 
systems. The ao Data Base and many of OSTI’s 
energy-related data bases are available to DOE offices and 
contractors and to other government agencies via 
DOE/RECON, the Department’s on-line information 
retrieval system. The Office of Scientific and Technical 
Information has developed and maintains systems to 
record and communicate energy-related research-in- 
progress information, to maintain a register of DOE public 
communications publications, to track research report 
deliverables from DOE contractors, and to test and make 
available DOE-funded computer software programs with 
scientific and management applications; OSTI also serves 
as adviser for special publication needs of the Department. 
To effectively manage DOE’s technical information 
resources, OSTI’s — is one of continual develop- 
ment and evaluation of new information products, systems, 
and technologies. 
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ENERGY RESEARCH ABSTRACTS 


ABOUT ENERGY RESEARCH ABSTRACTS 


Energy Research Abstracts (ERA) provides abstracting 
and indexing coverage of all scientific and technical 
reports, journal articles, conference papers and proceed- 
ings, books, patents, theses, and monographs originated 
by the U. S. Department of Energy, its laboratories, 
energy centers and contractors. ERA also covers other 
energy information prepared in report form by federal 
and state government organizations, foreign governments, 
and domestic and foreign universities and research orga- 
nizations. The user should remain aware that ERA cover- 
age of non-report literature is limited to that generated 
by Department of Energy activity. 

ERA is comprehensive in its subject scope, encom- 
passing the DOE’s research, development, demonstration, 
and technological programs resulting from its broad char- 
ter for energy sources, supplies, safety, environmental 
impacts, and regulation. 

ERA is available on an exchange basis to universities, 
research institutions, industrial firms, and publishers of 
scientific information. Inquiries should be directed to the 
Office of Scientific and Technical Information, P. O. 
Box 62, Oak Ridge, TN 37831. 

ERA is available to the public on a subscription basis 
from the Superintendent of Documents, U. S. Govern- 
ment Printing Office, Washington, D. C. 20402. The 
subscription rate for the 24 semimonthly issues is $146.00 
for domestic subscribers and $182.50 for foreign sub- 
scribers. A single issue costs $14.00 (domestic) or $17.50 
(foreign). The cumulative indexes will be available in 
printed form from the Superintendent of Documents, 
U. S. Government Printing Office, Washington, D. C. 
20402, and in microfiche form from the National Techni- 
cal Information Service, U. S. Department of Commerce, 
Springfield, VA 22161, and from Engineered Systems, 
P. O. Box 866, Oak Ridge, TN 37831. 


Office of Scientific and Technical Information 
United States Department of Energy, P. O. Box 62, Oak Ridge, TN 37831 








HOW TO USE ENERGY RESEARCH ABSTRACTS 


ABSTRACTS IN ENERGY RESEARCH 
ABSTRACTS 


The principal elements of abstract entries for a 
typical research and development report and a typi- 
cal technical journal article are illustrated below. 


Wegibility Code 


Density, steady-state conductivity, enthalpy, specific heat, heat 
capacity, thermal diffusivity and linear thermal expansion were 
measured on 59 materials from core drill samples of several geo- 
logic media, including rock salt, basalt, and other associated rocks 
from 7 potential sites for nuclear waste isolation. The measure- 
ments were conducted from or near to room temperature up to 
500°C, or to lower temperatures if limited by specimen cracking 
or fracturing. Ample documentation establishes the reliability of 
the property measurement methods and the accuracy of the 
results. 


1983). 

Zero-dimensional power balance calculations are performed 
for a quasi-static, purely Ohmically heated field-reversed con- 
figuration. Without compression, the constraint imposed by radial 
pressure balance limits the power input. Estimates of the energy 
loss from impurity line radiation as well as from classical and 
anomalous transport are given. Effects of cold puff gas injection 
are also investigated. 


INDEXES TO ENERGY RESEARCH 
ABSTRACTS 


Five indexes are provided for approaching the 
contents of each issue of Energy Research Abstracts 
(ERA). Each index is preceded by an introduction 
that details the organization of the index and the 
principles by which it was compiled. The reader is 
referred to these introductions for information not 
found in the index examples that follow. 


© Corporate Author Index 


Technical report literature is indexed using the 
name of the organization or institution responsible 
for the issuance of the report. 


5785 (BMI/ONWI-522) Thermal property and density mea- 
surements of samples taken from drilling cores from potential geo- 
logic media. Lagedrost, J.F.; Capps, W. (Fiber Materials, Inc., 
Biddeford, ME (USA)). Dec. 1983. 179p. NTIS File Number 
DE84004926. GPO Dep. 


is indexed as: 


Fiber Materials, Inc., Biddeford, ME (USA) 


@ Personal Author Index 


Each author’s name is indexed in the form 
appearing on the document abstracted, with the 
exception that given names are reduced to initials: 


Capps, W., See Lagedrost, J. F. 

Lagedrost, J.F., Thermal property and density measurements of 
samples taken from drilling cores from potential geologic 
media, 9:5785 (R; US) 

McKenna, K.F., Equilibrium and power balance constraints on a 
quasi-static Ohmically heated field-reversed configuration 
(FRC), 9:15701 (J;US) 

Rej, D.J., See McKenna, K.F. 

Tuszewski, M., See McKenna, K.F. 


© Subject Index 


The subject index consisting of entries naming 
specific materials, objects, and processes is arranged 
alphabetically. Document titles, informative phrases, 
or both specific to these entries are arranged alpha- 
betically under the entries. 


SALT DEPOSITS 


Thermal property and density measurements of samples 
taken from drilling cores from potential geologic media, 
9:5785 (R;US) 

REVERSED-FIELD PINCH 


Balance 
Equilibrium and power balance constraints on a quasi-static 
Ohmically heated field-reversed configuration (FRC), 9: 
15701 (J;AT) 


@ Contract Number Index 


DOE technical report literature is indexed using 
contract numbers. This index contains the contract 
number with corresponding abstract and report 
numbers. 


AC06-76RL01830 Fiber Materials, Inc., Biddeford, ME (USA) 
9:5785 BMI/ONWI-522 


®@ Report Number Index 


Technical report literature is also indexed using 
report numbers. This index includes information on 
where individual reports may be obtained. Patents 
and conference papers are indexed here as a matter 
of convenience. When a report is supplied under a 
File Number, that number is included in the avail- 
ability statement. A file number-report number 
correlation is included for convenience. 


BMI/ONWI- 

$22 9:5785 NTIS, PC A09/MF AOl1. 
File Number 
DE84004926, Distribu- 
tion Category MN-70 
BEST COPY AVAILABLE 


FOR REPRODUCTION 





STAFF OF ENERGY RESEARCH ABSTRACTS 


David E. Bost, Editor 
Henry D. Raleigh, Assistant Editor 


Engineering and Physics Branch 
Chief, Lila Smith 
Scientific Analysts 
David C. Cunningham, Nuclear Engineering 
William H. Kinser, Jr., High Energy and 
Nuclear Physics 
Mona H. Raridon, Conservation and Renewable 


Energy ; 
Craig A. Stevens, Engineering 
George H. Thoeming, Atomic, Molecular, and 
Fluid Physics 
Lawrence T. Whitehead, Neutron Physics 
Milton O. Whitson, Fusion Energy 
Larry E. Williams, Physics and Engineering 


Subject Heading 
Julia S. Redford 


Chemistry, Materials, and Biological Sciences Branch 
Chief, Sidney F. Lanier 


Scientific Analysts 

Polly S. Blackburn, Environmental Sciences 

D. Lamar Cason, Materials and Physical 
Chemistry 

Dorothy M. Chertok, Biomass and Fossil Energy 

Mark D. Fornwall, Ecological Sciences 

M. Catherine Grissom, Fossil Energy 

Lynda H. McLaren, Radio- and Radiation 
Chemistry 

Lorne T. Newman, Fossil Energy 

Axel C. Ringe, Geosciences and Life Sciences 

Amy T. Tamura, Chemistry 


Coordinator 


Computer Processing 
Billy H. Brady 


Author Specialist Ramona N. Nelson 


Patsy L. Hendricks International Exchange 
Charles E. Stuber 


Publishing Coordinator 
Irene D. Keller 


Much of the information is provided by (1) bilateral exchange agreements with foreign organizations, and (2) 
exchange agreements or contracts with other U. S. government agencies, private firms, or institutions. 


Foreign Sources 


CEA Centre d’Etudes de Saclay 
GIF-sur Yvette Cedex, France 


Fachinformationszentrum 
Energie, Physik, Mathematik GmbH 
Karlsruhe, Federal Republic of Germany 


IEA Biomass Conversion Service 
Dublin, Ireland 


IEA Coal Research 
Technical Information Service 
London, England 


International Atomic Energy Agency 
International Nuclear Information System 
Vienna, Austria 

Nordic Energy Libraries 

Risoe National Library 

Roskilde, Denmark 

Research Center 


Netherlands Energy Research Foundation 
Petten, Holland 


U. S. Sources 


American Institute of Physics 
New York, NY 


Department of Commerce 
National Technical Information Service 
Springfield, VA 


Jerry M. Thomas and Associates 
Oak Ridge, TN 


National Aeronautics and Space Administration 
Scientific and Technical Information Division 
Springfield, VA 


National Institutes of Health 
National Library of Medicine 
Bethesda, MD 


Plenum Publishing Corporation 
New York, NY 


University of Tennessee 

Graduate School of Library and Information 
Sciences 

Knoxville, TN 


Communication concerning the editorial policy and content of Energy Research Abstracts should be addressed to 
the Editor, Energy Research Abstracts, Office of Scientific and Technical Information, P. O. Box 62, Oak Ridge, TN 


37831. 





SUBJECT CONTENTS (NUMERICAL LISTING) 


Six-digit subject category numbers are used in the storage, retrieval, and manipulation of bibliographic information 
entered into DOE’s computerized bibliographic information system. The six-digit category numbers are utilized as if 
they were three pairs of two-digit numbers, the first two pairs being used to arrange the abstract content of Energy 
Research Abstracts. The following listing includes the totality of the 40 first-level and 293 second-level subject 
categories used. Because each issue of ERA announces only those documents becoming available during a semi- 
monthly period, some subject categories may not be represented in every issue. The complete subject category 
scheme with scope definitions and limitations is available as DOE/TIC-4584-R5 from NTIS for $9.50. 


01 COAL AND COAL 
PRODUCTS 


04 Processing 

05 By-Products 

06 Properties 

08 Waste Management 

09 Environmental Aspects 
10 Reserves and Exploration 
20 Mining 

30 Transport and Handling 
40 Combustion 

50 Marketing and Economics 
60 Health and Safety 

70 Legislation and Regulations 


02 PETROLEUM 
01 Reserves 
02 Geology and Exploration 
03 Drilling and Production 
04 Processing 
05 Products and By-Products 
06 Health and Safety 
07 Marketing and Economics 
08 Waste Management 
09 Environmental Aspects 
10 Legislation and 

Regulation 

20 Transport, Pipelines, and Handling 
30 Properties 
40 Storage 
50 Combustion 


03 NATURAL GAS 

01 Reserves 

02 Geology and Exploration 

03 Drilling, Production, and 
Processing 

04 Products and By-Products 

05 Health and Safety 

06 Marketing and Economics 

07 Waste Management 

08 Environmental Aspects 

09 Artificial Stimulation 

10 Legislation and 
Regulation 

20 Transport, Pipelines, and Handling 

30 Properties 

40 Combustion 

50 Storage 


04 OIL SHALES AND TAR 


SANDS 
01 Reserves and Exploration 
02 Site Geology and Hydrology 
03 Drilling, Fracturing, and Mining 
04 Oil Production, Recovery, and 
Refining 
05 Properties and Composition 
06 Direct Uses and By-Products 
07 Health and Safety 
08 Marketing and Economics 
09 Waste Research and Management 
10 Environmental Aspects 
20 Regulations 


NUCLEAR FUELS 
01 Reserves 
02 Exploration 
03 Mining 
04 Feed Processing 
0S Enrichment 
06 By-Products 
07 Fuels Production and Properties 
08 Spent Fuels Reprocessing 
09 Transport and Storage 
10 Marketing and Economics 
20 Waste Management 
30 Environmental Aspects 
40 Health and Safety 
50 Regulations 


ISOTOPE AND RADIATION 
SOURCE TECHNOLOGY 

01 Physical Isotope Separation 

02 Radiation Sources 

03 Isotopic Power Supplies 


HYDROGEN 
01 Production 
02 Storage 
03 Transport 
04 Marketing and Economics 
05 Safety 
06 Industrial and Commercial Use 
07 By-Products 
08 Properties 
09 Environmental Aspects 


Vv 


09 OTHER SYNTHETIC AND 


NATURAL FUELS 
01 Hydrocarbon Fuels 
02 Alcohol Fuels 
03 Inorganic Hydrogen Compound 
Fuels 
04 Solid Waste and Wood Fuels 
05 Liquid Waste Fuels 
06 Gaseous Waste Fuels 


HYDRO ENERGY 
01 Resources and Availability 
02 Site Geology and Meteorology 
03 Plant Design and Operation 
04 Regulations and Licensing 
05 Economics and Management 
06 Environmental Aspects 
07 Power-Conversion Systems 


SOLAR ENERGY 
01 Resources and Availability 
03 Economics 
04 Environmental, Legal, and 
Institutional Aspects 
05 Solar Energy Conversion 
06 Photovoltaic Power Systems 
07 Solar Thermal Power Systems 
08 Ocean Energy Systems 
09 Solar Thermal Utilization 
10 Solar Collectors and Concentrators 
20 Heat Storage 


GEOTHERMAL ENERGY 
01 Resource Status and Assessment 
02 Geology and Hydrology of 
Geothermal Systems 
03 Geothermal Expioration and 
Exploration Technology 
04 Legal and Institutional Aspects 
05 Economic and Financial Aspects 
06 Environmental Aspects and Waste 
Disposal 
07 By-Products 
08 Geothermal Power Plants 
09 Geothermal Engineering 
10 Direct Energy Utilization 
20 Geothermal Data and Theory 


TIDAL AND WAVE POWER 


03 Regulations 
04 Economics 





16 TIDAL AND WAVE POWER 
(CONT.) 


05 Environmental Aspects 
07 Tidal Power Plants 
08 Wave Energy Converters 


17 WIND ENERGY 
01 Availability (Climatology) 
03 Regulations 
04 Economics 
05 Environmental Aspects 
06 Wind Energy Engineering 


20 ELECTRIC POWER 
ENGINEERING 


01 Power Plants and Power 
Generation 

02 Environmental Control 
Technology 

03 Power Transmission and 
Distribution 


NUCLEAR POWER PLANTS 

01 Power Reactors, Non-Breeding, 
Light-Water Moderated, Boiling 
Water Cooled 

02 Power Reactors, Non-Breeding, 
Light-Water Moderated, Non- 
Boiling Water Cooled 

03 Power Reactors, Non-Breeding, 
Graphite Moderated 

04 Power Reactors, Non-Breeding, 
Otherwise Moderated or 
Unmoderated 

05 Power Reactors, Breeding 

06 Power Reactors, Auxiliary, Mobile, 
Package, and Transportable 

07 Regulation and Licensing 

08 Economics 

09 Process Heat Reactors 


22 NUCLEAR REACTOR 


TECHNOLOGY 

01 Theory and Calculation 

02 Components and Accessories 

03 Fuel Elements 

04 Control Systems 

05 Environmental Aspects 

06 Research, Test, and Experimental 
Reactors 

07 Plutonium and Isotope Production 
Reactors 

08 Propulsion Reactors 

09 Reactor Safety 


25. ENERGY STORAGE 
01 Magnetic 
02 Compressed Gas 
03 Pumped Hydro 
04 Capacitor Banks 
05 Flywheels 
06 Thermal 
07 Liquefied Gas 
08 Chemical 
09 Batteries 


29 ENERGY PLANNING AND 
POLICY 


01 Energy Analysis and Modeling 

02 Economics and Sociology 

03 Environment, Health, and Safety 

04 Natural Resources 

05 Research, Development, 
Demonstration, and 
Commercialization 

06 Nuclear Energy 


07 Transport and Storage 

08 Waste Heat Utilization 

10 Conservation 

20 Supply, Demand, and Forecasting 

30 Policy, Legislation, and Regulation 

40 Fossil Fuels 

50 Hydrogen and Synthetic Fuels 

60 Electric Power 

80 Consumption and Utilization 

90 Unconventional Sources and 
Power Generation 


30 DIRECT ENERGY 


CONVERSION 
01 MHD Generators 
02 EHD Generators 
03 Thermoelectric Generators 
04 Thermionic Converters 
05 Fuel Cells 
08 Miscellaneous Converters 


32 ENERGY CONSERVATION, 
CONSUMPTION, AND 


UTILIZATION 
01 Buildings 
02 Transportation 
03 Industry and Agriculture 
06 Municipalities and Community 
Systems 
09 Education and Public Relations 


33 ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


01 Internal Combustion Engines 
02 External Combustion Engines 
03 Electric-Powered Systems 

04 Hybrid Systems 

05 Flywheel Propulsion 

06 Vehicle Design Factors 

07 Emission Control 

08 Alternative Fuels 


36 MATERIALS 
01 Metals and Alloys 
02 Ceramics, Cermets, and 
Refractories 
03 Composite Materials 
04 Polymers and Plastics 
06 Other Materials 


40 CHEMISTRY 

01 Analytical and Separations 
Chemistry 

02 Inorganic and Physical Chemistry 

03 Organic Chemistry 

04 Electrochemistry 

0S Photochemistry 

06 Radiation Chemistry 

07 Radiochemistry and Nuclear 
Chemistry 

08 Combustion Pyrolysis, and 
High-Temperature Chemistry 


42 ENGINEERING 
01 General Engineering 
02 Facilities and Equipment 
03 Lasers 
04 Heat Transfer and Fluid Flow 
0S Materials Testing 
06 Safety Engineering 
07 Vacuum Engineering 
08 Electronic Circuits and Devices 
09 Waste Processing Plants and 
Equipment 
10 Combustion Systems 
20 Underground Engineering 


vi 


30 Marine Engineering 
40 Pollution Control Equipment 
50 Power Cycles 


43 PARTICLE ACCELERATORS 
01 Design, Development, and 
Operation 
02 Beam Dynamics, Field 
Calculations, and Ion Optics 
03 Auxiliaries and Components 
04 Storage Rings 


44 INSTRUMENTATION 
01 Radiation Instrumentation 
02 Radiation Effects on Instrument 
Components, Instruments, or 
Electronic Systems 
03 Miscellaneous Instruments 
04 Well Logging Instrumentation 


45 EXPLOSIONS AND 
EXPLOSIVES 
01 Chemical 
02 Nuclear 
03 Explosion Detection 


50 ENVIRONMENTAL 


SCIENCES, ATMOSPHERIC 
01 Basic Studies 
02 Chemicals Monitoring and 
Transport 
03 Radioactive Materials Monitoring 
and Transport 
04 Thermal Effluents Monitoring 
and Transport 
05 Site Resource and Use Studies 
06 Regulations 


51 ENVIRONMENTAL 


SCIENCES, TERRESTRIAL 
01 Basic Studies 
02 Chemicals Monitoring and 
Transport 
03 Radioactive Materials Monitoring 
and Transport 
04 Thermal Effluents Monitoring 
and Transport 
05 Site Resource and Use Studies 
06 Regulations 


52 ENVIRONMENTAL 
SCIENCES, AQUATIC 
01 Basic Studies 
02 Chemicals Monitoring and 
Transport 
03 Radioactive Materials Monitoring 
and Transport 
04 Thermal Effluents Monitoring 
and Transport 
05 Site Resource and Use Studies 
06 Regulations 


ENVIRONMENTAL—SOCIAL 
ASPECTS OF ENERGY 
TECHNOLOGIES 

01 Social and Economic Studies 

02 Assessment of Energy Technologies 

03 Environmental Impact Statements 


55 BIOMEDICAL SCIENCES, 


BASIC STUDIES 
01 Behavioral Biology 
02 Biochemistry 
03 Cytology 
04 Genetics 





55 BIOMEDICAL SCIENCES, 

BASIC STUDIES (CONT.) 
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ENERGY RESEARCH ABSTRACTS 


01 COAL AND COAL PRODUCTS 


17799 (@OE/FE/60339—T10) High-sulfur coal research 
at the SIUC Coal Technology Laboratory. Quarterly report, 
October 1-December 31, 1984. (Southern Illinois Univ., Car- 
bondale (USA). Coal Extraction and Utilization Research 
Center). 30 Jan 1985. Contract FC22-83FE60339. 58p. 
NTIS, PC A04/MF A0Ol; GPO Dep. File Number 
DE85005952. 

This report consists of brief summaries of work in the fol- 
lowing programs: Extraction and Desulfurization of Chemically 
Degraded Coal with Supercritical Fluids; Structure Sensitive Cata- 
lytic Reactions over Iron Sulfides: Variations in Surface Structure 
Correlated with Iron Sulfide Pretreatment; Use of Fluidized-bed 
Techniques to Study Efficiencies, Emission Reduction, Boiler Ef- 
fects and Waste Utilization; Separation and Petrography of Macer- 
als; Reduction of Coal in Solvated Electron Solutions; Size Classifi- 
cation of Illinois Basin Coals for Desulfurization by Froth Flota- 
tion; and Critical Points in the Coal Fuel Cycle: Continued Model- 
ing Analysis. (LTN) 


0104 Processing 


REFER ALSO TO CITATION(S) 17799, 17853, 17855, 17859, 17870, 17880, 
18080, 18081, 18082, 18130, 19020, 19020 


17800 (CONF-8411155—1-App.) Coprocessing of coal 
and heavy petroleum crudes and residua: a solvent evaluation 
and a parametric study. Curtis, C.W.; Guin, J.A.; Tsai, K.J.; 
Pass, M.C. (Auburn Univ., AL (USA). Coal Conversion 
Lab.). 1984. Contract FG22-82PC50793. 35p. NTIS, PC 
A03/MF AO1; 1; GPO Dep. File Number DE85005893. 

From CANMET coal liquefaction contractor’s meeting; Cal- 
gary, Canada (14 Nov 1984). 

This study has investigated the combined hydroprocessing of 
coal with petroleum solvents consisting of heavy and reduced 
crudes and residua to determine the feasibility of simultaneous up- 
grading of both materials to lighter products. Six hydrogen-rich 
heavy petroleum materials have been processed with Illinois No. 6 
coal at 400°C and 425°C for 30 minutes under three reaction condi- 
tions: a Nz atmosphere, a He atmosphere and a Hz atmosphere using 
hydrotreating extrudates. Liquefaction of bituminous coal can be 
achieved in the petroleum solvents with coal conversion being de- 
pendent upon the reaction conditions. Noncatalytic coal conver- 
sions of 45 to 50% are achieved in a Ha atmosphere. Addition of a 
catalyst increases conversion to near 70%. Only approximately 
35% conversion is obtained in a Nz atmosphere. In the catalytic en- 
vironment substantial conversions to pentane soluble material 
occur. Hydrotreatment and extraction of the solvent prior to copro- 
cessing increases the amount of coal conversion and, in some cases, 
increases the amount of pentane soluble material produced. The in- 
fluence of the solvent appears to be related to the molecular 
weight, viscosity and Conradson Carbon number of the petroleum 
materials. Evaluation of the reaction parameters of temperature, hy- 
drogen pressure, time and catalyst extrudate size for coprocessing 
has been undertaken. Based on the production of pentane soluble 
oil and coal conversion, feasible parameters are established: 425°C, 
1250 psig He pressure at ambient temperature, long reaction time 
and a hydrogenation catalyst with a small particle size. Combined 
processing is shown to be sensitive to catalyst extrudate size, with 
powdered catalyst giving substantially more oil yield and coal con- 
version than the extrudates. 6 references, 11 figures, 4 tables. 


17801 (DOE/ET/10069—T104) EDS coal liquefaction 

process development: Phase V. technical progress 
report, — > iepeiaber 30, 1984, (Exxon Research and En- 
(USA)). Dec 1984. Contract 


— nae , Annandale, NI 

'C05-7 T 10069. 43p. (FE—2893-147). NTIS (US Sales 
Only), PC A03/MF AOl1; 1; GPO Dep. File Number 
DE85008383. 

The economics of an EDS operation with Illinois Monterey 
coal was examined as part of the EDS consolidation program eco- 
nomic studies. Similar to recent results with Texas lignite and 
Wyodak coal, a Monterey plant operation which uses partial oxida- 
tion of bottoms and coal to provide plant hydrogen and fuel dem- 
onstrates the best overall economics. However, economics of the 
Monterey cases are very sensitive to the quantity and value of any 
high Btu gas being sold. A study to evaluate the mechanical design 
requirements for EDS slurry heat exchange services is currently in 
progress. Efforts are concentrated on evaluating the feasibility and 
availability of expansion joints required for these heat exchangers. 
EDS liquids boiling above 200°C induced phototoxic effects in the 
guinea pig model while EDS liquids boiling below 200°C were in- 
active. These results are not surprising in view of the fact that pho- 
totoxicity has been associated with the occupational exposure to 
coal tar materials. A study of the allergenic potential of EDS liq- 
uids was conducted using the Guinea Pig Maximization Test. None 
of the test materials produced positive responses suggesting that 
EDS liquids are low in allergenic potential. 


(DOE/ET/10069—T105) EDS coal liquefaction 
process development: Phase V. EDS Consolidation Program: 
slurry heat exchanger design. (Exxon Research and Engi- 
neering Co., Annandale, NJ (USA)). Feb 1985. Contract 
FC05-77ET 10069. 28p. (FE—2893-149). NTIS (US Sales 
Only), PC A03/MF A01; GPO Dep. File Number 
DE85008385. 

This is an Interim Report prepared under the US Depart- 
ment of Energy Cooperative Agreement for EDS Coal Liquefac- 
tion Process Development - Phase V. Funding for the EDS Project 
is shared by US Department of Energy, Exxon Company, USA (a 
division of Exxon Corporation), Electric Power Research Institute, 
Japan Coal Liquefaction Development Company, Phillips Coal 
Company, Anaconda Minerals Company, Ruhrkohle AG, and ENI. 
The agreement covers the period January 1, 1977 through Decem- 
ber 31, 1985. The laboratory process research and development 
studies were conducted at various Exxon Research and Engineering 
(ER & E) facilities: Research and Development Division at Bay- 
town, TX; Products Research Division at Linden, NJ; and the 
Exxon Research and Development Laboratories at Baton Rouge, 
LA. The engineering research and development studies were per- 
formed by the Exxon Engineering Petroleum and Synthetic Fuels 
and Technology Departments at Florham Park, NJ. This report 
documents the results of a study to evaluate slurry heat exchanger 
design for a commercial-scale EDS plant. The work was conducted 
as part of the EDS Consolidation Program. The design recommen- 
dations represent a consolidation of learnings accrued during previ- 
ous phases of the EDS Project including results obtained from 
ECLP operations, from the ECLP Test Program, and from past 
EDS Study Design preparations. 2 references, 4 figures, 1 table. 


17803 (DOE/ET/10532—T21) Refining and upgrading of 
y 


Quarterly ; 
(Chevron Research Co., Richmond, CA (USA)). Nov 1984. 
Contract AC22-76ET 10532. 14p. (FE—2315-109). NTIS, 
PC A02/MF AOI; 1; GPO Dep. File Number DE85003689. 

Chevron Research Company is making pilot plant tests to 
study the refining of process product from the Integrated Two- 





coeds cuiaeas tae an Te 

try eco: hare Preliminary results from 

the latter study are given here. The Wyodak ITSL oil appears to 
Soe process than either of Illinois ITSL oils we have 
tested. However, the differences seen thus far are believed to be the 


result of the higher end point (900°F) of this Wyodak oil, rather 


Ui 
Lab.). 1) 
. NTIS, PC A04/MF AO1; 1; GPO Dep. 
5004458. 

Seas SE ises aipeieisens ent tenga inca 
proximately 7 cc capacity tubing bomb reactors. The lignite used in 
these experiments is a North Dakota lignite which is called Indian 
Head which was supplied by University of North Dakota Energy 
Research Center (UNDERC) in already ground form. The solvent 
was also supplied by UNDERC and is the product slurry stream of 
run No. 103 of continuous process unit at UNDERC. So far only 
He has been used as the feed gas. The major effort during this 
period has been the automation of the GPC-GC system, design and 
construction of the various reactors and collectors used in the liq- 
uefaction experiments, development of the computer codes for the 
reactor and kinetic models, and modification of computer codes for 
calculating the phase distributions in a liquefaction reactor at lique- 
faction conditions. This effort is reported in detail in this report. 
The automation of the GPC-GC system is approximately 95% com- 
plete. However, since we have not tested the complete system 
when running in the automatic mode, we do not discuss this system 
in this report. The next quarterly should include data and operating 
procedures. Our procedures for conducting the liquefaction experi- 
ments have been tested by showing that consistent and reproducible 
results are obtainable. In some cases we differ from values reported 
by UNDERC. We are checking to determine possible causes of 
these differences. 13 references, 6 figures, 19 tables. 


17805 (@OE/FE/55014—T10) Great Plains Coal Gasifi- 
cation Project, Mercer County, North Dakota. Quarterly 
technical and environmental report, third quarter 1984. 
(Great Plains Gasification Associates, Detroit, MI oe 
Sep 1984. Contract FM02-82FES55014. 125p. NTIS, 
A06/MF A01; 1; GPO Dep. File Number DE85000801. 
Activities remain on schedule to meet Great Plains Gasifica- 
tion Associates (GPGA's) full gas production date. Gasification 
Plant - Detailed engineering is complete. Construction is 99% com- 


of the programs are compared using 

data [taken primarily from the Lawrence Livermore National Lab- 
Coal Gasification (UCG) Data Base] 

representative DOE sponsored field experi- 

Creek, Rawlins, and Pricetown. Four of the 
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field tests were air injection experiments and two were oxygen/ 
steam injection experiments. This study provides a direct compari- 
son of input data requirements and computer resource requirements 
of the six computer codes. It furnishes an indication of the applica- 
bility of each model to the various operating conditions in the dif- 
ferent field tests. Computational capabilities and: limitations of each 
model are discussed in detail. 20 references, 47 figures, 13 tables. 


17807 (DOE/FE/60181—76) Coal liquefaction with *C 
labelled carbon monoxide. Farnum, S.A.; Wolfson, A.C.; 
Miller, D.J.; Gaides, G.E.; Messick, D.D. (North Dakota 
Univ., Grand Forks (USA). Energy Research Center). Nov 
1984. Contract FC21- 83FE60181~ Tp. (CONF-850417—4). 
NTIS, PC A02/MF A0l; GPO Dep. File Number 
DE85002882. 

From 189. national meeting of the American Chemical Soci- 

ety; Miami, FL, USA (28 Apr 1985). 

The present study was designed to investigate low tempera- 
ture reactions of three coals of differing rank, Big Brown Texas lig- 
nite, Wyodak subbituminous, and Powhatan bituminous coal, with 
pure CO. The conditions chosen also provide baseline data simulat- 
ing the first stage in a two-stage liquefaction process. Additional 
development of analytical methods insured that each part of the 
product could be examined for ‘°C incorporation and the gases 
were more carefully analyzed for *C/1C ratios in each gaseous 
carbonate-containing product by GC/MS. No ‘°C incorporation 
into products other than CO. was detected after reactions of Big 
Brown Texas lignite, Wyodak subbituminous coal, or Powhatan bi- 
tuminous coal with 50/50 **CO/CO at 300° 340° or 380°C in re- 
cycle solvent for 1 hour. No evidence for a Fischer-Tropsch type 
mechanism, CO insertion, or carbonylation reactions was found. 
These data are consistent with a mechanism involving CO entering 
into the shift reaction with in situ water. The differing response of 
the coals can be explained by invoking coal ash liquefaction and 
shift catalysis and the amount of water intimately connected with 
each coal. The change in response by Powhatan at higher tempera- 
tures may be due to a shift mechanism initiated by water released 
from thermal reactions. The success of low temperature CO lique- 
faction would not be unexpected if a shift rection mechanism were 
in operation since the equilibrium constant for the shift reaction 
favors He and CO: at lower temperatures. 14 references. 


17808 (DOE/FE/60181—77) Formation of hydantoins in 
gasifier condensate water. Olson, E.S.; Worman, J.J.; Diehl, 
J.W. (North Dakota Univ., Grand Forks (USA). Energy 
Research Center). Dec 1984. Contract FC21-83FE60181. 
5p. (CONF-850417—9). NTIS, PC A02/MF A0l; GPO 
Dep. File Number DE85004658. 

From 189. national meeting of the American Chemical Soci- 
ety; Miami, FL, USA (28 Apr 1985). 

A number of 5,5-diakyl and 5-alkylhydantoins have been de- 
tected in the condensate water from the gasification of Indian Head 
(ND) lignite in the University of North Dakota Energy Research 
Center (UNDERC) slagging fixed bed gasifier. These compounds 
do not form directly in the gasifier. They were shown to be either 
absent or present in low concentrations in water samples which 
were collected from a side stream sampler on the UNDERC gasifi- 
er and quickly frozen. When this side stream condensed water was 
heated in a constant temperature bath at 40°C, hydantoin concen- 
trations increased in an approximately second-order manner. The 
formation is believed to proceed by the Bucherer-Berg reaction, the 
same reaction used in commercial hydantoin synthesis, from ammo- 
nia, carbonate, hydrogen cyanide and various ketones and alde- 
hydes at a pH of 8.5. A kinetic study was undertaken to obtain 
useful rate data for this reaction. Reliable and reproducible concen- 
tration data for acetone and cyanide were impossible to obtain for 
the raw gasifier condensate water because of the presence of re- 
versible addition products of cyanide such as acetone cyanohydrin 
and 2-amino-2-methylpropanonitrile as well as large amounts of sul- 
fide. Thus a model system was investigated where acetone cyano- 
hydrin was reacted with excess ammonium carbonate at concentra- 
tions approaching those obtained in the condensate water, 0.020M 
and 0.25M, respectively. The reaction was studied at 50°, 70°, and 
90°C using a capillary GC (0V351 phase) for the analysis of 5.5- 
dimethylhydantoin (DMH) using 4-methoxyphenol as the iniernal 
standard. Results are discussed. 8 references, 2 tables. 
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17809 (DOE/LC/10863—T1) Overburden characteriza- 
tion and post-burn study of the North Knobs steeply dipping 
bed coal gasification (SDB-UCG) site, Rawlins, 
Wyoming. Ethridge, F.G.; Saracino, A.M.; Burns, L.K.; 
Marks, T.R.; Youngberg, AD. (Colorado State Univ., Fort 
Collins (USA); University of Wyoming Research Co: 
Laramie (USA)). Oct 1983. Contract AS20-82LC108 3. 
252p. NTIS, PC Al2/MF A011. File Number DE84003756. 
The encompassing sandstones, siltstones, shales and thin con- 
glomerates of the gasified G Coal seam at the North Knobs SDB- 
UCG site were deposited mainly in fluvial and poorly-drained 
swamp environments. These beds dip at 65° at the North Knobs 
site. Thin section and SEM analyses of the sandstones and coarse 
siltstones show that they are sublithic to subarkosic arenites ce- 
mented with clay minerals, calcite hematite, siderite and silica. The 
sandstones of Unit D directly above the coal seam have the highest 
concentration of calcite cement, the lowest mean grain size, and are 
best sorted in terms of quartz grain size variations; however, they 
are the worst sorted in terms of sieve size variations. Clay minerals 
in the sandstones are dominantiy “2olinite and smectite with lesser 
amounts of illite and chlorite. These clays are of secondary origin. 
Heat alteration is present only in coals and overburden rock from 
cores that penetrated the cavity. Thermally altered rocks including 
hornfels, buchite, paralava rock and paralava breccia were found in 
the bottom of the dipping cavity near the injection well. The high 
temperature minerals of tridymite, cristobalite, mullite, cordierite, 
monoclinic pyroxene and high temperature plagioclase indicate that 
temperatures of at least 1200°C to 1400°C were attained in the 
lower part of the burn cavity. The mechanical test on the unaltered 
and altered overburden rock show that the most important litholog- 
ic property controlling rock strength and seismic wave velocity is 
the amount and type of cement in the rock. Other parameters meas- 
ured were grain size, amount of clay cement, and porosity; sorting 
had a secondary effect on the rock strength and seismic wave ve- 
locity. There is a non-linear and direct relationship between me- 
chanical strength and ultrasonic wave velocities for the rock tests. 
30 references. 


17810 (DOE/MC/08717—1733) Two-dimensional ther- 

model (second stage) of in situ underground coal 
gasification of eastern thin-seam coals. Schwartz, S.H.; 
Eddy, T.L. (West Virginia Univ., Morgantown (USA). 
Dept. of Mechanical Engineering and Mechanics). May 
1980. Contract AT21-77MC08717. 21lp. NTIS, PC A10/ 
MF AOI; 1; GPO Dep. File Number DE85003353. 


The methodology and results of determining cavity growth 
via a side wall burn model in underground coal gasification (UCG) 
in Eastern, swelling coals is presented. Modeling techniques are still 
in preliminary stages but when perfected will aid in determining the 
feasibility of a particular site, dictate the design of the multi-well 
field pattern, and help control the product gas composition and 
cavity geometry during production. The computerized models gen- 
erate a three-dimensional cavity based on the flow geometry and a 
two-dimensional boundary layer approach. The controlling mecha- 
nism for combustion is the diffusion of oxygen to the wall reaction 
zone. Specific results are presented for a simple, chemical energy 
balance Model IIA with specified wall and gas temperatures. Prod- 
uct gas composition and heating values are given, as well as reason- 
ably good cavity comparisons with field tests at Hanna II, phase 2 
in western, shrinking coals and predictions for the Pricetown I 
burn. Factors affecting the allowable flow rate schedule are found 
to be the cavity geometry, the oxygen diffusion rate to the reaction 
zone, and the remaining link zone flow resistance. Quantitative re- 
sults are presented for Pricetown I. The complex wall-gas energy 
balance Models IIB and IIC are discussed in detail. The models in- 
clude heat convection between wall and gas, radiation between 
walls (optically-thin gas case), and conduction into the wall, as well 
as the chemical energy transfers. Applications of the model include 
the Hanna II, phase 2 field test and predictions for the Pricetown I 
field test. Results from the models with various boundary condi- 
tions are compared in an attempt to identify viable mechanisms. 
The lack of sufficient field test data and the minor effect of the var- 
ious boundary conditions precludes any definitive conclusion at this 
time. 45 references. 
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17811 ee eee Differential optical 
pag is diagnostics of coal 


(Miscispp issippi State (USA). MHD 
ter). Jul 1984 Contract AC21-82MC19314. 28p. 
NTIS, PC A03/MF A0Ol; GPO Dep. File Number 
DE85007477. 

The application of differential optical absorption (DOA) 
techniques for the in-situ determination of the chemical composition 


sembled, and tested. 2 references, 12 figures, 2 tables. 


(DOE/MC/19370—T1) Thermal stresses in valves. 
Final technical report. Dean, R.K.; Morris, G.J. (West Vir- 
ginia Univ., Manpeien Pan Dept. of Mechanical and 
Aerospace . Jan 1985. ene AT21- 
82MC19370. 5ip. NTIS, PC A04/MF A01; 1; GPO Dep. 
File Number DE85008074. 


The failure of lockhopper valves in coal gasification process- 

os has Ting teen 0 ciadihian geaeaanenaiien tn selaenaneels 
terminations of gasification experiments. Few successful investiga- 
tions have determined the major causes of such failures. The pur- 
pose of the present investigation is to identify possible failure mech- 
anisms of lockhopper ball valves and to establish some fundamental 
analytical methods from which mathematical models of such failure 
mechanisms may be developed. In addition, the present work in- 
volves some recommendations of various basic experimental proce- 
dures that may also aid in the identification of failure mechanisms. 
43 references, 7 figures. 


17813 
con 


tation projects. (USDOE 24 a6 (CON anal 
Technology Center, WV). Sep 1984 3 
840694—). NTIS, PC All/MF AOl; 1; GP Do. File 
Number DE84012012. 

From AR and TD and surface coal gasification instrumenta- 
tion projects contractors’ meeting; Morgantown, WV, USA (13 Jun 
1984 

The frat contractors meeting on AR and TD and surface 

coal gasification instrumentation projects was sponsored by the US 
Department of Energy, Office of Fossil Energy and the Morgan- 
town Energy Technology Center, P.O. Box 880, Morgantown, 
West Virginia 26505. It was held at the Sheraton Lakeview, Mor- 
gantown, West Virginia, June 13-14, 1984. Twenty-six papers have 
been entered individually into EDB and ERA. (LTN) 


17814 (DOE/METC—84-33, pp 34-43) Investigation of 
non-intrusive radiometers for entrained temperature 


Space Park and Technology Group, y 

1984. NTIS, PC All AOl. File Number 
DE84012012. (CONF-840694—). 

From AR and TD and surface coal gasification instrumenta- 
tion projects contractors’ meeting; Morgantown, WV, USA (13 Jun 
1984). 

> saiemlbdee citi iia: adic 
based on the measurement of the emission from Na atoms in the 
gasifier atmosphere. The technique is particularly suitable if the 
sodium concentration is sufficient to create an optically thick 
medium. The analysis shows that at the expected Na number densi- 
ties of 107° to 10"5 cm™* the optical depth is on the order of 0.1 cm 
or less. Such conditions virtually eliminate the effect of opposite 
walls. The effect of char particles is described and shown to be sig- 
nificant only if particle concentration is extremely high, 10° to 10° 
cm’, and then only if the particles are significantly hotter than the 
gas. The temperature error due to the emission from particles at 
5890A is estimated. Error due to detector noise is calculated and 
given as well. An optical access port is designed based on two 
physical concepts, the pinhole camera and an aerodynamic 
window. The design optimizes mass flow of the purge gas with re- 
spect to its repulsive force by maintaining sonic flow conditions 
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through the pinhole. The radiative power collected through the 
pinhole is introduced into a high resolution spectrometer which 
spectrally disperses the radiation onto a multi-element detector. The 
detector is controlled by an OMA system which correlates the Na 
line emission signal with the Planck blackbody function to deter- 
mine the gasifier temperature. 7 references, 9 figures, 3 tables. 


develop- 
ment of advanced optical diagnostics. Charagundla, S.R.; 
Macek, A.; Semerjian, H.G. (National Bureau of Standards, 
Gaithersburg, MD). 1984. NTIS, PC All1/MF AOl. 
File Number DE84012012. (CONF-840694—). 

From AR and TD and surface coal gasification instrumenta- 
tion projects contractors’ meeting; Morgantown, WV, USA (13 Jun 
1984 

» Adequate control of entrained-flow gasifiers requires reliable 
real-time information pertaining to conditions inside the gasifier. 
The objective of this project is the development of a measurement 
technique, whereby a high-quality optical signal will be transmitted 
from the interior of the gasifier to the outside for analysis by ad- 
vanced pyrometric and spectrometric methods. Transmission of sig- 
nals from the interior of the gasifier to the outside will be by spe- 
cially manufactured quartz guides capable of withstanding high 
temperatures. Particle temperatures will be monitored continuously 
by time-resolved pyrometry. Gas spectra will be recorded by an 
optical multi-channel analyzer (OMA) system. Pyrometric and 

ic data will be correlated for the purpose of unambig- 
uous definition of (a) conditions indicative of normal operation of 
the gasifier and (b) abnormal excursions to fuel lean or rich condi- 
tions. The measurement technique will first be developed on a labo- 
ratory scale and then demonstrated in the Mountain Fuel Resources 
entrained-flow gasifier. 


17816 (DOE/METC—84-33, pp 59-68) Acoustic time 
domain reflectometer (TDR) probe. Raptis, A.C.; Gopalsami, 
N. (Argonne National Lab., IL). Sep 1984. NTIS, PC A11/ 
MF AO1. File Number DE84012012. (CONF-840694—). 

From AR and TD and surface coal gasification instrumenta- 
tion projects contractors’ meeting; Morgantown, WV, USA (13 Jun 
1984). 

’ This paper addresses the application of ultrasonic thermome- 
try to temperature profiling in the reactors of coal gasification sys- 
tems. A temperature profiling sensor generally consists of a thin 
rod on which small notches are made to partition the sensor length 
into various zones. The change of acoustic impedance at a notch 
causes sound waves to be partially reflected back. Measurement of 
the time intervals between the successive pairs of reflected signals 
indicates the average temperatures in the corresponding zones, 
since the sound velocity in a solid medium changes with tempera- 
ture. Significant accomplishments in sensor development, selection 
and testing of sensor materials, and signal processing are described. 
In particular, the relationship of notch size to reflected signal and 
the trade-offs in the selection of zone length, sensor size, and fre- 
quency are delineated. The acoustic velocity and attenuation 
changes in several candidate materials with respect to temperature 
were determined using an air furnace, results are summarized. Also, 
preliminary results of the testing of these materials in simulated 
gasifier environments are given. Finally, three signal processing 
techniques are evaluated and compared, using an experimentally 
obtained data base. 6 references, 12 figures, 3 tables. 


17817 (DOE/METC—84-33, pp 69-78) Control systems 
methodology 


development. Klein, R.L.; Sims, C. (West Vir- 
ginia Univ., Morgantown). Sep 1984. NTIS, PC All/MF 
A01. File Number DE84012012. (CONF-840694—). 
From AR and TD and surface coal gasification instrumenta- 
poe projects contractors’ meeting; Morgantown, WV, USA (13 Jun 
. This project is an effort to develop a methodology which 
can be used to obtain mathematical descriptions of a coal gasifica- 
tion system. It is intended that the models so developed will be 
useful for controlling such a system. Therefore the efforts have 
been directed towards the development of software tools for identi- 
fying multivariable frequency and time domain models, since these 
form an essential basis for automatic control purposes. These 
models are to be obtained from actual measured input and output 
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data. Some structural assumptions had to be made, in order to pro- 
ceed. The system was assumed to be linear, or linearizable, and de- 
scribable by ordinary difference or differential equations. Detailed, 
physically based models which usually require partial differential 
equations were not an objective of this research project. Distribut- 
ed or partial differential equation representations are not generally 
useful for control or system automation. Therefore the research 
thrust was to obtain dynamical models for which control theory 
has reached a mature stage. Two types of data were used to identi- 
fy the desired models: historical data available from previous runs 
of the fixed bed gasifier, and data from runs which were specifical- 
ly designed to be of assistance to the system identification objec- 
tive. The time domain method of system identification was used on 
both categories of data. The frequency domain approach was used 
only on data from the specific tests which were designed to pro- 
vide for its use. 1 reference, 9 figures. 


(DOE/METC—84-33, pp 79-86) Evaluation of 
fluidized-bed gasifier process control systems. Raptis, A.C.; 
Minkov, V. (Argonne National lab., IL). Sep 1984. NTIS, 
PC Alli/MF AOl. File Number DE84012012. (CONF- 
840694—). 

From AR and TD and surface coal gasification instrumenta- 
tion projects contractors’ meeting; Morgantown, WV, USA (13 Jun 
1984). 

Process control for commercial-size coal gasification plants 
is evaluated based on the fluidized-bed gasification process. A new 
gasification process control strategy has been developed using a 
combined process/management-control approach and optimization 
of numerous operations and maintenance parameters and condi- 
tions. It is shown that a large fluidized-bed gasifier is not thermo- 
dynamically homogeneous and that its controls should be based on 
the need to control different gasifier sections separately. The most 
important scientific and engineering problems that must be studied 
in the gasification process system development are described. The 
problems include those in many different areas such as instrumenta- 
tion, analytical studies, control studies of gasifiers, and process/ 
management control systems. Technical and economic benefits that 
could be realized by commercialization of the new control strategy 
are discussed. It is shown that such an investment is very attractive. 
1 reference, 9 figures. 


17819 (DOE/METC—84-33, p a ee ak ee 
fication of gasifier particula egrz J. (Brookhaven 
National Lab., Upton, NY). po 1984. 4. NTIS, PC All/MF 
AOl1. File Number DE84012012. P(CONF- 840694—). 

From AR and TD and surface coal gasification instrumenta- 
tion projects contractors’ meeting; Morgantown, WV, USA (13 Jun 
1984). 

, A high temperature and pressure real time extractive sam- 
pling probe for particulate monitoring was built at Brookhaven Na- 
tional Laboratory and tested on Morgantown Energy Technology 
Center's 42 inch fixed bed gasifier. The probe was specifically de- 
signed for the conditions of highly loaded particulate and condensa- 
ble streams, that exist at the outlet of a fixed bed gasifier. Some of 
the salient features of the probe are: porous tube gas injection, aero- 
dynamic particle classification in the presence of condensable 
vapors, Beta gauge particle detection, and micro processor control. 
Three of the key design problems were the separation of the parti- 
cles from the vapor without promoting condensation, the preven- 
tion of plugging, and real time monitoring. Some plugging did 
occur over the seven day sampling period, but by over pressurizing 
and back purging the clog was blown back into the process stream. 
The tests validate the proof of concept of the sampling probe and 
indicated that the particulate output from the bed came in the form 
of bursts (several minutes in duration) - rather than in the form of a 
steady stream. 7 figures. 


17820 (DOE/METC—84-33, pp 95-105) Optical particle 
monitor evaluations. Yue, P.C.; Anderson, R.J. (Morgan 
town Energy Technology Center, WV). Sep 1984 NTIS, 
PC All/MF A0Ol. File Number DE84012012. (CONF- 
840694—). 

From AR and TD and surface coal gasification instrumenta- 
tion projects contractors’ sation Morgantown, WV, USA (13 Jun 
1984). 





2431 / ERA-10/10 


The accurate characterization of entrained particles is an im- 
portant part of a complete characterization of a gasification process 
stream. While conventional techniques based on extractive sampling 
can provide useful information on the quantity and size of particles 
entrained in the stream, these techniques have several deficiencies. 
These deficiencies include a lack of time resolution of the particle 
loading and size parameters, extremely long delay times between 
sample collection and data analysis, and the possibility of sampling 
errors which result in nonrepresentative samples and data. Innova- 
tive instrumentation is currently becoming available which offers 
the potential to overcome some of the deficiencies associated with 
conventional analytical techniques. This in-house evaluation project 
is an effort to assess the status of several sophisticated laser-based 
optical particle monitors (OPM’s) and to determine the potential for 
applying these units to characterize gasification process streams. 
METC currently has four laser-based OPM’s under evaluation. The 
evaluation of the OPM’s is emphasizing operational aspects of the 
instruments. Particular parameters being addressed in the evaluation 
include the accuracy of the size determination, the influence of 
sample rate upon data accuracy, and other operational limitations. 
One of the requirements for the use of OPM’s is the availability of 
optical access ports. As a rule, two ports are required: one to allow 
the laser beam into the process stream and a second to allow a de- 
tector to monitor the light scattered by a particle(s) as it crosses the 
beam. The design and maintenance of these optical access ports are 
critical to the application of the subject OPM’s. Optical access 
ports are the subject of another in-house project. 9 references, 12 


17821 (DOE/METC—84-33, pp 128- 136) Erosion/wear 
monitor development. Youngdahl, Ellingson, W.A.; 
Claytor, T.N. (Argonne National Lab, IL). 1984. 
NTIS, PC Al11/MF AOl. File Number DE84012012. 
(CONF-840694—). 

From AR and TD and surface coal gasification instrumenta- 
tion projects contractors’ meeting; Morgantown, WV, USA (13 Jun 
1984). 

, Erosive wear of metal and ceramic linings in coal gasifica- 
tion plants is a major degradation mechanism. Instrumentation sys- 
tems are being developed to monitor erosive wear (reduction of 
pressure boundary wall thickness). One system has been developed 
for high-temperature metal pressure boundaries and one system is 
being developed for high-temperature refractory linings. Both sys- 
tems use acoustic (ultrasonic) methods. For metals, an ultrasonic 
pulse-echo instrumentation system employing specially designed 
acoustic waveguides, attachment methods, and signal-processing 
methods was developed. Automatic data reduction has also been 
developed for on-line assessment of erosive wear at temperatures 
up to ~ 540°C. Long-term results show reliability of the data to be 
+-0.05 mm. For ceramic (refractory concrete) linings, ultrasonic 
systems using a pitch-catch technique are being developed. The 
best frequency range is 70 to 150 kHz as compared to 7.5 MHz for 
the steel monitoring system. The low frequency is necessary be- 
cause of the severe attenuation in the porous refractory concrete. 
In addition, because of excitation of surface waves by the transmit- 
ter, attention has been given to design of the receiving transducer 
to eliminate surface-wave effects. Results to date have been ob- 
tained at room temperature, and work at high temperature to estab- 
lish coupling and effects of material properties needs to be complet- 
ed. 4 references, 9 figures, 1 table. 


17822 (DOE/METC—84-33, pp ——s Coherent anti- 
Stokes Raman spectroscopy ics for cation 
streams, Taylor, D.J. (Los Alamos National Lab., NM). Sep 
1984. NTIS, PC All/MF AO1. File Number DE84012012. 
(CONF-840694—). 

From AR and TD and surface coal gasification instrumenta- 
tion projects contractors’ meeting; Morgantown, WV, USA (13 Jun 
1984). 

D Coherent anti-Stokes Raman spectroscopy (CARS) is a 
promising optical diagnostic for species concentrations and temper- 
ature in the gas streams of coal gasifiers. The CARS technique will 
supply real-time process data more rapidly than any currently avail- 
able technique. Moreover, CARS is nonintrusive and requires no 
sample handling. We have successfully observed CARS signals in 
the most hostile gasifier stream of the METC coal gasifier from ma- 
jority and some minority molecular components. In CARS two 


01 COAL AND COAL PRODUCTS 
0104 Processing 


laser beams whose frequency difference equals a Raman-allowed 
frequency of the molecule being probed create a third laser-like 
beam at the anti-Stokes frequency. The molecular density (number 
of molecules/cm*) can be measured from the intensity of the gener- 
ated anti-Stokes beam when the frequency difference corresponds 
to the Raman peak. The variation of the anti-Stokes intensity as the 
frequency difference is scanned through the Raman resonance can 
be related to temperature. All molecular species of interest, includ- 
ing homonuclear diatomics, display characteristic CARS signatures. 
CARS yields molecular concentrations and thereby complements 
laser-induced breakdown spectroscopy (LIBS), which cannot distin- 
guish the parent molecule of a detected element. The output fre- 
quency nu/sub AS/ is shifted to a higher frequency than those inci- 
dent, thereby eliminating spectral interference from undesired fluo- 
rescence or scattering excited by the input lasers. High conversion 
efficiencies and hence times can be obtained 
with CARS through the use of high-peak-power pulsed lasers. 
Good spatial resolution is attainable with CARS, either by focusing 
in a colinear geometry or by a crossed-beam geometry (BOX- 
CARS). 


17823 (DOE/METC—84-33, pp 176-180) Advanced co- 
herent Raman diagnostics for coal =, streams, 
Taylor, D.J.; Veirs, K. (Los Alamos National Lab., NM). 
Sep 1984. "NTIS, PC AI1/MF AOl. File Number 
DE84012012. (CONF-840694—). 

From AR and TD and surface coal tion instrumenta- 
tion projects contractors’ meeting; Morgantown, WV, USA (13 Jun 
1984). 

Coherent Raman techniques are promising optical diagnos- 
tics for species concentrations and temperature in the gas streams of 
coal gasifiers. The CARS technique has proven capable of on-line 
detection of majority species and some minority species in the most 
hostile coal gasifier streams. In order to measure the concentrations 
of minority molecular components whose concentrations are below 
the CARS detectability limit of several hundred parts-per-million 
(ppM), we are evaluating several advancd coherent Raman tech- 
niques for coal gasifiers, especially Stimulated Raman 
Gain Spectroscopy (QCW-SRGS) and Raman-Induced DEflection 
Spectroscopy (RIDES), which offer the potential for sub-ppM de- 
tectability in 14-atm gasifier streams. We report the results of labo- 
ratory studies of these diagnostic techniques and of tests performed 
on the METC coal gasifier to evaluate their applicability. 5 figures. 


17824 (DOE/METC—84-33, pp 181-184) Laser-Induced 
Breakdown Spectroscopy for elemental analysis. Loree, T.R. 
(Los Alamos National Lab., 1984. NTIS, PC 
Al1/MF AO1. File Number DE84012012. (CONF-840694— 


). 

From AR and TD and surface coal gasification instrumenta- 
tion projects contractors’ meeting; Morgantown, WV, USA (13 Jun 
1984 

; Laser-Induced Breakdown Spectroscopy, or LIBS, is a laser- 
based form of atomic emission spectroscopy that can be used for 
the in-situ elemental analysis of coal gasifier product streams. At 
this point, LIBS has been deployed in three gasifier field tests, and 
C, H, O, N, Na, K, S, Cr, Cu, Fe, Mg, Pb, Se, Al, Ba, Ca, Cd, Li, 
and Mn were qualitatively detected in the various product streams. 
In laboratory experiments on quantitative detection, a detection 
limit of 4 ppB was demonstrated for sodium. The long-range goal 
of this program is to add the trace elements As, B, Mo, Ni, V, and 
Zn to the detection list, and to develop the capability of quantita- 
tive detection in real time for the trace elements. 4 figures. 


17825 (DOE/METC—84-33, pp 185-189) Optical detec- 
tion of alkali Oldenborg, R.C.; Baughcum, S.L.; 
Wampler, F.B. (Los Alamos National Lab., NM). 1984. 
NTIS, PC Al11/MF AOl. File Number D 12012. 
(CONF-840694—). 

From AR and TD and surface coal gasification instrumenta- 
tion projects contractors’ meeting; Morgantown, WV, USA (13 Jun 
1984). 

The objective of this program is to develop a laser-based op- 
tical diagnostic technique, which should be applicable to the direct 
monitoring of trace levels of alkali compounds within the stream of 
a coal gasifier. The diagnostic is based on the observation that 
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atomic emission is detected from alkali metals upon ultraviolet pho- 
todissociation of the parent compound. From the intensity of the 
atomic emission, the known absorption cross section of the parent 
compound, and the laser fluence, the concentration of the alkali 
compounds can be determined over an extreme range of conditions 
and their chemistry can be elucidated. KCl vapor was irradiated 
with an ArF laser that was Raman-shifted in both Hs and Ds. The 
766.5-nm atomic potassium emission (4*P) was observed for all ex- 
citation wavelengths between 193 and 255 nm. The relative produc- 
tion efficiency drops dramatically for energies below the calculated 
threshold wavelength of 207 nm. An absolute detection sensitivity 
for KCl was determined at 0.2 ppB, which is better than required 
for anticipated fossil fuel monitoring applications. 5 figures. 


PP, 190-196) en 


coal compo- 

(Pacific Serikerat Ea. Lab., 
Richland, ). 1984. NTIS, PC All/MF AOl1. File 

Number DE84012012. (CONF-840694—). 
From AR and TD and surface coal gasi instrumenta- 
tion projects contractors’ meeting; Morgantown, WV, USA (13 Jun 

1984 

Cie iil aan: aie is inelinaad eit 
combined high resolution capillary column supercritical fluid chro- 
mass spectrometer capable of analyz- 


and ion p 
Gir rer aitaes Capea eeotenaraa mereewen 
tion in support of synfuel process dev t. The high chroma- 
tographic resolution possible with fine (<75 pm ID) capillary 
column supercritical fluid chromatography (SFC) is anticipated to 
allow the extension of high resolution mass spectrometry (MS) to 
the characterization of polar high molecular weight materials that 
cannot be separated by gas chromatography (GC). The program 
will involve the development of a new SFC/MS interface capable 
of allowing direct fluid injection (DFI) and supercritical fluid chro- 
matographic introduction of a wide range of samples into the ion 
source of a double-focusing, high resolution mass spectrometer. The 
initial design for the interface has been completed, and the new ion 
source has been fabricated and successfully tested. Initial DFI ex- 
periments using nonpolar supercritical fluids, such as pentane and 
carbon dioxide, will commence following fabrication of the SFC/ 
MS interface, currently under construction. The product of this 
program is expected to provide improved characterization of com- 
plex high molecular weight and polar fuel components, and to de- 
termine the feasibility of using SFC/MS or DFI/MS methods for 
on-line characterization of synfuel processes. 7 references, 4 figures. 


17827 (DOE/METC—84-33, pp 197-208) Application of 
photoacoustic and laser-induced fluorescence ey to 
on-line analysis of coal process streams. eee 
J.A.; Pineault, R.L.; Romanosky, R.R. Jr. (Mor; 

Technology Center, 1984. S. PC 
- AO1. File Number DE84012012. (CONF-840694— 


From AR and TD and surface coal gasification instrumenta- 
es ~— contractors’ meeting; Morgantown, WV, USA (13 Jun 

Two novel methods for real-time on-line analysis of coal 
gasification stream effluents are being developed at the Morgan- 
town Energy Technology Center (METC). One of these, photoa- 
coustic spectroscopy, has proven to be a remarkably versatile de- 
tector and is highly sensitive to minority species. The other method 
will be used to monitor polycyclic aromatic hydrocarbons in proc- 
ess streams. This method is laser-induced fluorescence spectroscopy 
combined with a rotationally cooled molecular jet. 15 figures. 


17628 (DOE/METC—84-33, pp 
tation of optical access ports, Lit S.A.; Anderson, R.J. 


209-213) Flow visual- 


a town Energy Technology Center, WV). 1984. 
PC All/MF AO0Ol. File Number DE8#12012 
(CONF -840694—). 


From AR and TD and surface coal instrumenta- 
—e en WV, USA (13 Jun 
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With the advent of laser-based diagnostic instrumentation for 
ion stream characterization, the availability of a contamina- 
tion-free optical access port (OAP) is essential to provide these in- 
novative systems access to the process streams. The location of the 
OAP in the process stream will, under most cases, exert a major 
influence on the OAP design. In terms of particulate loadings and 
condensible vapors, gasification streams represent the worst case 
design conditions for OAP operation. The flow fields near the 
OAP and in the adjacent stream are being characterized by both 
experimental and theoretical methods. The ultimate goal of the task 
is to develop improved OAP designs and a predictive capability for 
identifying the potential for selected applications. A laboratory ex- 
perimental facility has been fabricated for the study of the flow 
field within the OAP cavity. Velocity instrumentation used to per- 
form the flow field measurements in typical OAP configurations in- 
cludes laser doppler velocimetry and hot wire anemometry. Model- 
ing equations are derived to provide a comparison with the meas- 
ured values and provide a base for predicting the particle motion 
within the OAP and surrounding flow streams. These equations 
will be employed to optimize the OAP configuration to minimize 
the deposition of particles on the window surface. 3 figures. 


17829 (DOE/PC/40784—T5) ), Dee of a 
behavior on coal characteristics. Part VII. Synergistic effects 
in the liquefaction of coal blends. Final technical report, 
March 1981-February 1984. Given, P.H.; Yanagiuchi, M.; 
Erdemir, H.H. (Pennsylvania State Univ., University Park 
(USA)). Feb 1985. Contract AC22-81PC40784. 85p. NTIS, 
PC A05/MF AOl1; 1; GPO Dep. File Number DE85007145. 
Many coal liquefaction processes have been under develop- 
ment at the pilot plant stage for converting coals to clean liquid 
fuels. In the future when commercial-scale liquefaction plants are 
constructed, it may not be feasible to use only one kind of feed coal 
for liquefaction, from the standpoint of the scale of the mining site 
and the coal resource of each country. Therefore, the liquefaction 
of coal blends may become a matter of some interest when liquefac- 
tion plants are commercialized, especially in a country like Japan, 
where much of the coal used has to be imported from different 
sources. It is the objective of this study to contribute to the under- 
standing of the liquefaction behavior of coal blends. Nearly all of 
the blends contained one coal with high contents of sulfur and min- 
eral matter, and one with low contents of these materials. The liq- 
uefaction experimants were performed in tubing bomb reactors at 
425°C in the presence of tetralin as hydrogen donor solvent and a 
pressure of hydrogen gas (10 MPa). Synergistic effects on conver- 
sion to liquids and gases were observed in some mixtures but not 
all. The magnitude of the effect in total conversion was in the 
range 2-10%. The experimental results indicate that the synergistic 
effects are to attributed chiefly to a catalytic role of the mineral 
matter rather than to characteristics of the organic substances. 
Pyrite seems to be the main contributor, though clay minerals play 
a subsidiary role. It was noted that gas yield tends to be somewhat 
suppressed and oil yield enhanced with mixtures that show a signif- 
icant synergistic effect. These phenomena have some significance 
from the standpoint of economic evaluation of coal liquefaction 
processes. 52 references, 13 figures, 20 tables. 


17830 (DOE/PC/50793—T10) Combined processing of 
coal and heavy resids. Progress report, October 16, 1984-Jan- 
uary 15, 1985. Curtis, C.W.; Guin, J.A.; Tarrer, A.R. 
(Auburn Univ., AL (USA). Coal Conversion Lab.). 1985. 
Contract FG22-82PC50793. 124p. NTIS, PC A06/MF AO1; 
1; GPO Dep. File Number DE85005814. 

A number of different aspects of coprocessing have been in- 
vestigated during the course of this grant. A comprehensive study 
of the effect of heavy crude and residua type and properties in dif- 
ferent reactor environments on the products from coprocessing re- 
actions has been performed. The effect of process parameters on 
the reaction products from coprocessing has been evaluated. In ad- 
dition, the influence of the solvent on the coprocessing product 
slate and the extent of solvent upgrading during coprocessing has 
been studied. An examination of the changes in the effective diffusi- 
vity of hydrotreating catalysts has also been undertaken and com- 
prises Part I of this report. Although portions of this study have 
been reported previously, Part I presents a complete accounting of 
this work. The second part of this report is an analysis by size ex- 
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clusion chromatography of the petroleum solvents used in the vari- 
ous aspects of this grant. Part III of this report describes the effect 
of disposable catalysts and the effect of two stage processing on the 
product slate obtained from coprocessing as well as the effect of 
the addition of donable hydrogen on coprocessing. 61 references, 
27 figures, 35 tables. 


17831 (@OE/PC/50814—T8) Catalysis mechanism of 
coal by H2S. Quarterly report No. 8, June 1- 
August 31, 1984, Stenberg, V.I.; Nowok, J. (North Dakota 
Univ., Grand Forks (USA). t. of Chemistry). 1984. 
Contract FG22-82PC50814. 7p. S, PC A02/MF A0Ol; 
GPO Dep. File Number DE85008655. 

Effort was concentrated on the study of coal rank depend- 
ence of H2S-promoted liquefaction. Hydrogenation experiments 
were carried out on two lignites, two subbituminous, Absaloka, and 
two bituminous coals, at temperature 420°C for 1 hr in the 12-mL 
tubing reactors constructed of 316 stainless steel. The reactors were 
charged by coal = 1.0 g; diphydrophenanthrene (DHP) = 1.0 g 
and by gases: H2S, CO and He (250:500:500 psi, respectively). The 
conversion to total volatile products was favored by the presence 
of HS for every coal. The average increase of yield of volatiles 
attributed to HeS is 5.85%. The increase in yield appeared princi- 
pally in the heavy oils. However, the technique used to trap the 
light oils in these experiments led to considerable loss into the gas 
fraction. The conversion as measured by tetrahydrofuran solubility 
did not reveal any significant change in yields for the two condi- 
tions used. These yields are uniformly high and imply there is a res- 
idue within coal which will not convert into a soluble form by 
either of these conditions. Dihydrophenanthrene is an excellent hy- 
drogen donating molecule. Yet HeS is still able to augment its abili- 
ty to convert coal into volatile products. Since it is unlikely HS 
can compete with dihydrophenanthrene as a hydrogen donor, H2S 
must be promoting the conversion via another mechanism. when 
the dihydrophenanthrene to coal ratio is increased, the conversion 
also increases. 11 references, 2 tables. 


17832 (DOE/PETC/TK—85/5) Hydrotreatment of non- 
deashed coal-derived residuum: catalyst comparison. Cillo, 
D.L.; Stiegel, G.J.; Tischer, R.E.; Narain, N.K. (USDOE 
Pittsburgh Energy Technology Center, PA). Mar 1985. 33p. 
NTIS, PC A03/MF A0l; GPO Dep. File Number 
DE85008425. 

Four commercially available catalysts were evaluated for 
100 hours in a continuous-flow unit to determine their effectiveness 
in the hydrotreating of nondeashed coal-derived residuum. These 
included Shell 324M and Shell 424 (both unimodal), and Shell 317 
and Amocat 1C (both bimodal). All catalysts contained nickel and 
molybdenum supported on alumina; compositions were, however, 
different. The results showed that all catalysts performed equally 
well, except that the desulfurization activity of Shell 424 was sub- 
stantially higher than the activities of the other catalysts. The bi- 
modal catalysts accumulated more carbonaceous material and trace 
metals than the unimodal catalysts. Also, their catalytic activity 
was similar to the activities of the unimodal catalysts. 15 references, 
4 figures, 5 tables. 


17833 @SIR-IPD-TSO—2013) Pyrolysis of New Zea- 
land coal, lignite and peat. Fieldes, R.B.; Grosvenor, P.J.; 
Grey, J.B.; Duckworth, K.H.; Ford, B.A. ent of 
Scientific and Industrial Research, Petone (New Zealand). 
Industrial Processing Div.). Jun 1983. 120p. Department of 
Scientific and Industrial Research, Petone (New Zealand). 
Industrial Processing Div. 

This report gives results of a survey assessing the potential 
of N.Z. subbituminous coals, lignites and peats as raw material for a 
pyrolysis to liquid fuels process. Results of fluidized bed pyrolysis 
experiments measuring tar, char and gas yields are reported togeth- 
er with results of tests measuring tar quality. Quality measurements 
indicated that tar from Roxburgh lignite should be easier to up- 
grade to liquid fuels than tars from other deposits giving high tar 
yields. In comparison with tars from Kawhia and Kaitangatu, Rox- 
burgh tar is low in nitrogen and sulphur but high in hydrogen, is 
less viscous, has a low Conradson carbon residue and contains less 
aromatic carbon. The results demonstrate how small scale chemical 
engineering experiments can provide information for energy re- 
source planning. 
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17834 (ESC-WR—83-19) Gasifying Dutch coals. Boswin- 
kel, H.H. (Stichting Energieonderzoek Centrum Nederland, 
Petten. ee Centrum). Jul 1983. 1lp. ECN, P.O. 
Box 1, 1755 Petten, Netherlands. 

Results presented in this paper concern the underground gas- 
ification of Dutch coal seams. ‘These results are part of a technical 
and economic assessment study of underground gasification of 
Dutch coals. A mathematical model was developed for the long- 
term behavior of thin bituminous coal seams. 


using blends of 
—_— on Se contract ooo a 7 (a 
mmunities, Luxembour, 
Frock) Baroness Community nantes ? 
MSC ALW. Seite Suite 707, Washington, DC 20037. 
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Tests were carried out at the Furstenhaueen coking plent 
where a new installation for drying and preheating coal blends had 
been constructed. In this new process, the coal is dried and pre- 
heated with steam in a rotary drum to 500 C. Various types of or- 
ganic binder were tested; it was found that tar or tar derivatives 
such as pitch were unsuitable since the product lacked cohesive 
strength. Petroleum binders (heavy petroleum fractions) were more 
suitable - their softening point must conform to the temperature of 
the blend. The proportion of binder needed to produce adequate 
stability in the coke is 5.5.%. Tests also showed that the energy re- 
quired to produce coke suitable for charging was 500 joules/kg. 
Carbonization tests were performed in experimental and commer- 
cial ovens to develop blending formula for good quality coke, but 
gave disappointing results. Further coking tests are to be conducted 
in order to establish whether or not carbonisation in lower-tempera- 
ture ovens can improve the quality of the final product. (In French) 


17836 (FE-MIT—30229-5) Thermal reactions of aromat- 
ics with CaO. Technical progress report, September 1, 1982- 
March 31, 1983. Longwell, J.P.; Lai, C.K.; Williams, G.C.; 
Peters, W.A. husetts Inst. of Tech., Cambridge 
(USA)). Jun 1983. Contract FG22-80PC30229. 25p. NTIS, 
PC A02/MF A011; 1; GPO Dep. File Number DE85008530. 

The effect of calcining temperature and calcining time on 
the activity of CaO for the cracking of polycyclic aromatic hydro- 
carbons, as determined by the cracking of ]-methylnaphthalene, was 
examined. In-situ calcination and cracking experiments were per- 
formed on fresh Ca(OH):-quartz mixtures for calcining tempera- 
tures between 500 and 900°C and calcining time between 0 and 8 h. 
Activity of CaO, which is measured by the extent of cracking of 
the aromatic, was determined at a reaction temperature of 550°C 
and a contact time of 1 s. Vapor-phase concentration of the aromat- 
ic in helium carrier was 2.5 mole percent. Maximum activity of the 
oxide was obtained at a calcining temperature between 700 and 
800°C and a calcining time of at least 3 h. Prolonged heating up to 
8 h did not change the activity significantly. The cracking of 9- 
methylanthracene at temperatures between 300 and 700°C was 
studied over both CaO and quartz. Below 600°C, this compound 
did not undergo any noticeable cracking over quartz but yielded a 
more than 80% conversion over CaO. Although coke, anthracene 
and CH, were the major products for both cases, the CH, to an- 
thracene ratio revealed that the mechanism for the cracking of this 
aromatic over CaO was different from that over quartz. In addi- 
tion, cracking performed at temperatures below 400°C suggested 
that chemisorption probably plays an important role in the cracking 
chemistry of CaO. This behavior will be further investigated in the 
next reporting period. 14 references, 9 figures. 


17837 (i(CEAS-E—3-1) The cost of liquid fuels from coal. 
Part I: Executive summary. Teper, M.; Hemming, D.F.; 
Holmes, J.M. (SEE CODE- 9050116 IEA Coal Research, 
London (UK)). Nov 1984. 7lp. IEA Coal Research, 
London, England. 

The conclusions of a study on the cost of liquid fuels from 
coal are presented and the various routes to coal liquids compared. 
(54 refs.) 
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17838 Sates-ar oon ecibeten prone alba toe 
Camaioni, D.M. (Pacific Northwest Labs., Richland, 
we ‘say. DB Dec 1984. Contract ACO06-76RL01830. 8p. 
(CONF-850417—12). NTIS, PC A02/MF A01; GPO Dep. 

File Number DE85005806. 
From 189. national mveting of the American Chemical Soci- 

ety; Miami, USA (28 Apr 198 
Tae Lpirooen re properticn of solvents used in direct 
oui wanlabataeemte ee of lag tabetnaee ta in determining 
conversion efficiencies and overall product qualities. The reduction 
of fluorenone to fluorene at 400°C has recently been used in this 
laboratory to study the hydrogen donating properties of process 
solvents from different direct liquefaction technologies. It is evident 
from the data presented in this paper using the fluorenone-fluorene 
conversion model system that comparative assessments of recycle 
solvents with different chemical and physical properties are possi- 
ble. The polar constituents of these process materials, the nitrogen- 
containing polycyclic aromatic compounds (N-PAC) and hydroxy- 
polycyclic aromatic hydrocarbons (PAH), appeared to be the most 
efficient radical initiators and hydrogen donators. The effectiveness 
of neutral PAH chemical fractions as reductants was dependent on 
the amounts of alkylated and hydroaromatic compounds present, as 
well as the size distribution of aromatic ring systems which makeup 
the fraction. EDS and ITSL derived neutral PAH fractions showed 
good conversion efficiencies, but the comparable SRC-I fraction 
showed a low efficiency. The addition of a radical initiating agent, 
such as coal, is expected to alter the net fluorenone conversion effi- 
ciencies of these crude solvents and solvent fractions, presumably 
to reflect relative hydrogen donating abilities. 10 references, 1 
figure, 2 tables. 


17839 (SAND—84-1894C) Kinetics of catalytic hydrogen- 
ation of polynuclear aromatic components in coal liquefaction 
solvents. Stephens, H.P.; Kottenstette, R.J. (Sandia National 
Labs., Albuquerque, NM (USA)). 1985. Contract AC04- 
76DPO00789. 15p. (CONF-850417—8). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85004187. 

From 189. national meeting of the American Chemical Soci- 
ety; Miami, FL, a (28 Apr peep 

Although the importance of polynuclear aromatic hydrocar- 
bons (PAHs) as hydrogen transfer agents in coal liquefaction has 
been well established there have been few studies of the kinetics of 
the formation ox hydroaromatic donor forms by catalytic hydrogen- 
ation. This paper presents the results of hydrogenation experiments 
performed with single component PAH solutions in an inert solvent 
and with a complex, multicomponent coal-derived liquid. The rate 
of hydrogenation of one PAH component found in coal-derived liq- 
uids, pyrene, was followed and used to illustrate the impact of reac- 
tion conditions on the kinetics and thermodynamics of catalytic hy- 
drogenation of PAHs in liquefaction solvents. The results show that 
the catalytic hydrogenation behavior of PAHs in complex coal-de- 
rived liquids is analogous to that of a single component system. In 
addition, this study clearly demonstrates PAHs in coal-derived liq- 
uids can be quantitatively hydrogenated to donor-solvent products 
at temperatures as low as 100°C by using more active catalysts, 
such as palladium hydrous titanate. 8 references, 7 figures. 


17840 (STEV-TORV—84-8) Follow-up of the operation 
and studies of the production of peat 1983. R. (Sta- 
tens Energiverk, Stockholm (Sweden)). Mar 1984. 107p. (In 
Swedish). NTIS (US Sales Only), PC A06/MF AOI1. File 
Number DE85750597. 

The aim of the project is to gain knowledge of methods, sys- 
tems and equipments for practical peat production. A follow-up 
routine for peat production has been prepared. It will be introduced 
in practice in 1984. Among methods and equipment, the mining of 
sod peat and a system for milled peat have been studied. The dig- 
ging machines were found to have a low production capacity as 
compared with the productivity for milled peat. Transport cost of 
sod peat was calculated to be 38 to 112 SEK per ton dry substance 
at distances from 20 to 150 km. The cost for milled peat was 38 to 
126 SEK per ton. The production capacity of a system for milled 
peat was found to be 6.8 ton dry substance per machine hour. A 
method for testing and evaluating of the tendency of sod peat to 

has been developed. The equipment consists of a rotat- 
ing drum for 25 1 sod peat making 25 rotations per min during 8 
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min. A large number of different aggregate types of sod peat have 
been tested. 


bee (UCRL—53305-Vol.2) Summary report on large 
in coal Tono 


underground 
Basin, W: Volume 2. Excavation results and general 
conclusions, Hill, R.W.; Cena, R.; Pawloski, G.A.; Ramirez, 
A.L.; Stephens, D. R:; Thompson, D,; Thorsness, C.B.; 
Wilder, D.G. (Lawrence Livermore National Lab., CA 
ae 3 Dec 1984. Contract W-7405-ENG-48. 62p. NTIS, 
PC A04/MF A01; GPO Dep. File Number DE8 118. 
The large block experiments were a series of five, medium- 
scale in situ coal gasification parameter study tests. Two injection 
flow rate schedules and two steam/oxygen ratios were used. The 
final experiment was a test of the effect of roof interaction and of 
the controlled retracting injection point (CRIP) system. At the con- 
clusion of the test series, each burn cavity was carefully excavated. 
The burn cavities were filled mostly with rubble and thermally al- 
tered coal. Photographing, geologic examination, and chemical 
oo of selected samples were used to document the excavation 
results. 6 references, 55 figures, 14 tables. 


17842 Fluidized bed gasification ash reduction and re- 

moval process. Schenone, C.E.; Rosinski, J. (to Dept. of 
Energy). US Patent 4,486,199. 4 Dec 1984. Filed date 13 
Sep 1983. vp. 

PAT-APPL-531791. 

In a fluidized bed gasification system an ash removal system 
to reduce the particulate ash to a maximum size or smaller, allow 
the ash to cool to a temperature lower than the gasifier and remove 
the ash from the gasifier system. The system consists of a crusher, a 
container containing level probes and a means for controlling the 
rotational speed of the crusher based on the level of ash within the 
container. 


Homogeneous catalytic hydrogenation. 2. Selective 
reduction of polynuclear heteroaromatic compounds ca 


by chlorotris(triphenylphosphine)rhodium(). Fish, R.H.; Tan, 
J.L.; Thormodsen, A.D. (Univ. of California, Berkeley). 
Journal of Organic Chemistry; 49: No. 23, 4500-4505(16 Nov 
1984). Contract AC03-76SF00098. 

The selective reduction of polynuclear heteroaromatic nitro- 
gen compounds such as quinoline, 1, 5,6-benzoquinoline, 2, 7,8-ben- 
zoquinoline, 3, acridine, 4, phenanthridine, and, and in one case, a 
sulfur heterocyclic compound, benzothiophene, 6, with 
chlorotris(triphenylphosphine)rhodium(), (PhsP)sRhCl, provided 
under rather mild hydrogenation conditions the corresponding satu- 
rated nitrogen and sulfur heterocyclic analogues of the above-men- 
tioned compounds in reasonable conversion rates and total percent 
yields. In addition, compounds that inhibit the initial rate of hydro- 
genation of 1 in the conversion to 1,2,3,4-tetrahydroquinoline, 10, 
include pyridine, 7, 3-methylpyridine, 8, and 10 itself. These results 
are indicative of electronic effects in these competitive hydrogena- 
tion reactions, while 2-methylpyridine, 9, slightly reduces the rate 
of hydrogenation of 1, implicating a steric effect at the metal 
center. It was also observed that substrate 6, indole, 11, pyrrole, 12, 
carbazole, 13, thiophene, 14, dibenzothiophene, 14, and p-cresol, 16, 
enhanced the initial rate of hydrogenation of 1 to 10 by an average 
factor of > 1.5. The substitution of deuterium gas for hydrogen gas 
in the reduction of 1 provided information on the reversibility of 
the hydrogenation step, stereoelectivity in the reduction of the 3,4- 
double bond, and the implication of cyclometalation reactions 
which caused the exchange of H for D at the 8-position and possi- 
bly the 2-position. Similar deuteration data with compound 5 
strengthened the concept of dehydrogenation in the hydrogenation 
step and in fact provided independent evidence of the facile dehy- 
drogenation of 1,9,9,10-tetradeuterio-9,10-dihydrophenanthridine, 
19, catalyzed by (PhsP)s;RhCl. ‘'H NMR and IR experiments also 
verify some of the postulated mechanistic aspects of these selective 
hydrogenation reactions. 18 references, 1 figure, 3 tables. 
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17844 Carbon dioxide gasification of carbon black: iso- 
tope study of carbonate catalysis. Saber, J.M.; Falconer, J.L.; 
Brown, L.F. (Univ. of Colorado, Boulder). Journal of Catal- 
ysis; 90: No. 1, 65-74(Nov 1984). Contract FG22- 
82PC50798. 

Temperature-programmed reaction was used with labeled 
isotopes (°C and '%O) to study interactions between carbon black 
and potassium carbonate in pure He and 10% CO:/90% He atmos- 
pheres. Catalytic gasification precursor complexes were observed. 
Carbon and oxygen-bearing carbon surface groups interacted with 
the carbonate above 500 K to form surface complexes. Between 500 
and 950 K, and in the presence of gaseous COs, the complexes par- 
ticipated in C and O exchange with the gas phase while oxygen 
atoms within the complexes also exchanged with those on the 
carbon surface. As the temperature rose, the complexes decom- 
posed, with CO: the initial product. Decomposition started around 
500 K in pure He, and around 950 K in CO:/He. Catalytic gasifica- 
tion began only after decomposition of significant portions of the 
complexes. Elemental potassium formed, and the active catalyst ap- 
pears to alternate between being potassium metal and a potassium- 
oxygen-carbon complex. Potassium carbonate is not part of the 
catalytic cycle. 20 references, 10 figures. 


17845 Assessment of activated sludge process in treating 
solvent-extracted coal gasification wastewaters. Hung, Y.T.; 
Fossum, G.O.; Paulson, L.E.; Willson, W.G. (Univ. of 
North Dakota, Grand Forks). pp 228-238 of Industrial 
— roceedings of the thirteenth mid-Atlantic Confer- 

uang, C.P. (ed.). Ann Arbor, MI, USA; Ann Arbor 
Sean Publishers, Inc. (1981). (CONF- 8106281—). 

From 13. mid-atlantic industrial waste conference; Newark, 
DE, USA (29 Jun 1981). 

A treatability study was performed on wastewater derived 
from operation of the Grand Forks Energy Technology Center’s 
(GFETC) slagging fixed-bed gasifier (SFBG) using North Dakota 
lignite. Wastewater was subjected to lime precipitation followed by 
ammonia stripping and solvent extraction prior to activated sludge 
treatment. Di-Isopropyl ether, methyl isobutyl ketone, octyl alco- 
hol, 2-octanone and N-butyl actate were investigated as potential 
process solvents for phenol extraction. Results indicated that over 
95% of the phenolics and up to 80% of the chemical oxygen 
demand (COD) were removed from wastewater after three stages 
of extraction using a 1:25 solvent-to-gas liquor ratio. Four bench- 
scale completely-mixed activated sludge reactors were operated to 
evaluate the applicability of biological oxidation for treatment of 
solvent-extracted wastewater. The reactor influent had average 
COD, TOC, phenol, and ammonia concentrations of 4000, 2100, 
140, and 100 mg/1, respectively. Increasing the aeration tank hy- 
draulic detention time from 0.7 to 9.7 days improved COD, TOC, 
and phenol removal efficiencies from 32 to 63, 36 to 64, and 45 to 
79%, respectively. 


17846 Coal cleaning technology. Khoury, D.L. (ed.). 
Park Ridge, NJ, USA; Noyes Data Corporation (1981). 
368p. Noyes Data Corp. .» Mill Rd. at Grand Ave., Park 
Ridge, NJ 07656 $45.00. 

This book details the current state of the art of coal cleaning 
technology. It is based on studies prepared or edited at Battelle Co- 
lumbus Laboratories, The Mitre Corporation, Oak Ridge National 
Laboratory, the Tennessee Valiey Authority, Teknekron, and 
Versar, Inc. Coal cleaning is the physical or chemical processing 
carried out before the coal is burned, the primary purpose being the 
removal of sulfur. US industrial and utility coal consumption is pre- 
dicted to increase substantially. The success of any nationwide at- 
tempt to convert to coal will depend on how well pollutants, par- 
ticularly sulfur oxides, can be controlled during the combustion 
process. Stemming pollution before it starts, by sulfur removal prior 
to burning, would thus be desirable, provided the technology is 
cost effective and does not create new problems. The book covers 
physical coal cleaning (PCC) processes, which remove mainly py- 
ritic sulfur and other inorganic impurities, and chemical coal clean- 
ing (CCC) processes, which may remove some organic impurities. 


Process descriptions, current status, technical evaluations, and proc-— 


ess economics are included as available. 
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17847 Blane eletens Ser cadens sae eee 
steeply beds. Lindeman, R.; Ahner, P.; Davis, B.E. 
DOE Ui et Coal Conversion Symp; VIII/14-VILL/ 
23(1980). ( -800716—). 

From 6. underground coal conversion symposium; Afton, 
OK, USA (13 Jul 1980). 

Two different mass balances were used during the recent un- 
derground coal gasification tests conducted in steeply dipping coal 
beds at Rawlins, Wyoming. The combination of both mass balances 
proved extremely useful in interpreting the test results. One mass 
balance which assumed char could be formed underground re- 
quired the solution of 3 simultaneous equations. The assumption of 
no char decouples the 3 equations in the other mass balance. Both 
mass balance results are compared to the test data to provide an 
interpretation of the underground process. 


0105 By-products 


17848 (INTRON—84227) Composition and application of 
ash from coal fired fluid bed boilers. van de Wijdeven, A. 

ON B.V., Maastricht (Netherlands)). Mar 1984. 44p. 

Dutch). INTRON B.V., Maastricht (Netherlands). 

AFBC-ashes comprises two types of ashes, namely bottom 
ash and fly ash. Bottom ash contains relatively little carbon, much 
desulfurization residue and little coal ash, while fly ash contains rel- 
atively much carbon (in general more than 15%), much coal ash 
and little desulfurization residue. The desulfurization residue con- 
sists of calcium sulfate, calcium oxide and calcium carbonate. It is 
found that AFBC-bottom ash can be employed as a filler for as- 
phalt, as a raw material for road base mixes, as a raw material for 
artificial gravel, as a raw material for portland clinker (cement pro- 
duction) and maybe as a raw material for lime sand stone. AFBC- 
fly ash can be employed as a filler for asphalts, as a raw material 
for portland clinker (cement production) and as a raw material for 
artificial gravel. 


17849 (NP—5770149, pp 15.1-15.68) Production of fuels 
and chemicals from coal and natural gas. Jan 1984. (In 
Danish). NTIS (US Sales Only), PC A16/MF AOl. File 
Number DE85770149. 

EFP-81. 

In Technological development and its impact on the future 
energy system. Appendix 2. Evaluation commissioned by the 
Danish Ministry of Energy. 

This report describes the present state of production of such 
fuel materials as gasoline, diesel oil, methanol, synthetic natural gas 
by means of chemical processes, from coal and natural gas. Eco- 
nomically competitive prospects of particular technologies until 
year 2030 are discussed. Direct liquefaction process for selective 
diesel production can become one of the most promising technol- 
ogies. The growing availability of natural gas will probably en- 
hance development of new direct methods to produce methanol, 
gasoline etc. Laboratory experiments with catalytical natural gas 
conversion into alcohols and aldehydes are quite promising if not 
yet selective enough. Probably application of electrochemical meth: 
ods (metalloorganic complexes etc.) will result in a “break-through” 
in this field. Industrial production with the British Gas/Lurgi siag- 
ging gasification, or Texaco gasification even while not selective 
should be tested on industrial scale. In Danish conditions some 
“combined cycle” systems with improved efficiency and gas turbine 
plants simultanously producing el-power, heat and chemicals will 
be the most adequate solution. 





0106 Properties 


ALSO TO CITATION(S) —_ 17804, 17840, 17848, 17879, 17880, 
17883, | 17888, 17890, 17893, 17903, 1878. 


17850 ae 7) Quantitative analysis of the ele- 
X-ray analysis apne twee sabapanane 

energy oieiee 

tron microscopy. Timmner, 1M, van der Burgh, N. (Nijver- 

TNO, Delft ‘(Netherlands). Hoofd, 

Technolo ie). Jan 1983. 33p. (in Dutch). 

Nij isati TNO, Delft (Netherlands). Hoofd- 

Technologie. 


dispersive X-ray detection combined with scanning 
electron microscopy has enabled us to determine simultaneously 
and quantitatively eight important elements in coal, namely alumini- 
um, silicon, sulfur, chlorine, potassium, calcium, titanium, and iron. 
The method was applied to sixteen types of coal and two samples 
of fluid-bed ash. For the accuracy of the results, the availability of 
well-characterized standard samples of coal of varying composi- 
tions and ash contents was essential. The method described in this 
report has been successfully applied to the analysis of samples pre- 
pared as part of a project for the electrostatic separation of miner- 
als and macerals in coal, a project carried out by the Electrical 
Properties Working Group of the TNO Plastics and Rubber Re- 
search Institute. 


of low- 
rank coals. Tye, C.; Neumann, R.; Schobert, H.H. (North 
Dakota Univ., Grand Forks (USA). Energy Research 
Center). Nov 1984. Contract FC21-83FE60181. 15p. 
(CONF-850417—2). NTIS, PC A02/MF A01; 1; GPO Dep. 
File Number DE85003165. 
From 189. national meeting of the American Chemical Soci- 
ety; Miami, FL, USA (28 Apr 1985). 


17851 ee Uses of dielectric spectra 
and immersional calorimetry in the characterization 


Moisture in low-rank coals is believed to involve at least two — 


fundamentally different mechanisms for binding water to the coal 
matrix. The objective of our work was to investigate the applica- 
tion of two experimental techniques, dielectric relaxation spectros- 
copy and immersional calorimetry, to the characterization of mois- 
ture content and pore structure of low-rank coals. Dielectric tech- 
niques can sometime prove valuable in studying bulk matter con- 
taining specific polar molecules. From a theoretical standpoint, a 
parallel plate capacitor with a vacuum between its electrodes ceases 
to behave as a pure capacitance (at all frequencies) when a con- 
densed matter dielectric is inserted. If an alternating voltage is ap- 
plied to the capacitor containing a dielectric, the current and volt- 
age will no longer be precisely 7/2 radians out of phase, 2/2 being 
the value for a vacuum-filled capacitor. The degree of departure 
from 7/2 radians as expressed by the angle 5, depends on the lossy- 
ness of the dielectric. The process of adsorption (defined as the 
concentration of a substance on a surface where the substance, the 
adsorbate, is in a gas or liquid form and the absorbent a solid) is 
spontaneous and is characterized by a fall in the entropy of the 
system and a decrease in surface free energy. This necessitates the 
adsorption process to be exothermic, the resultant energy being re- 
ferred to as the heat of immersion or heat of wetting. Therefore the 
exothermic heat liberated when a porous solid is immersed in a 
liquid is related to the surface energy of the solid and the measure- 
ment of it can be used to determine the surface area of various solid 
samples. 


17852 (DOE/METC—84-33, pp 137-141) On-line coal 
analysis. Raptis, A.C.; Dilorio, Gs. (Argonne National 
Lab., IL). Sep 1984. NTIS, PC Al11/MF AO1. File Number 
DE84012012. (CONF-840694—). 

From AR and TD and surface coal gasification instrumenta- 
= contractors’ meeting; Morgantown, WV, USA (13 Jun 

An on-line coal elemental analysis system has been devel- 
oped and tested. The system, based on prompt gamma detection of 
neutron-activated coal, is composed of a Cf-252 neutron source, be- 
ryllium moderator, a zirconium spoolpiece and a Ge(Li) gamma ray 
detector. Data are collected and analyzed with a PDP-11/34 com- 
puter system designed for through-the-pipe monitoring of coal com- 
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position and installed at the METC Producer, where on-line data 
were recorded. The gamma ray spectra of two coals were proc- 
essed and compared with chemical assays. It was found that some 
of the major elements (H, C and S) were detectable but that almost 
all the minor elements could not be detected. A limitation of the 
system was low count rates; this limitation could be improved 
somewhat by the use of a more intense neutron source. The pres- 
ence of a large Compton background and activation gamma rays 
from sources other than the coal limited the performance of the 
system. The results of the system’s first field test suggests that 
modifications to the system should be made; however, it is not 
clear whether these changes would be sufficient to meet the objec- 
tives of the project. 3 figures, 1 table. 


17853 (DOE/METC—84-33, pp 142-154) Differential 
optical absorption for ics of fossil fuel com- 


technique 
bustion. Zeringue, K.J.; Stickel, R.E.; Beiting, E.J. 
Energy Center, Mississippi State MS). Sep 1984. NTIS, PC 
All AO01. File Num! 


DE84012012. (CONF-840694— 


From AR and TD and surface coal gasification instrumenta- 
tion projects contractors’ meeting; Morgantown, WV, USA (13 Jun 
1984). 

, The development of a differential optical absorption tech- 
nicue for the measurement of chemical species concentrations in 
coal gasification streams or fossil fuel combustion environments in 
general is being investigated. Based on values available in the litera- 
ture, quantitative comparisons of the absorption cross sections of 
the chemical species expected to be present in a coal gasifier were 
made for wavelengths between 2000 A and 8000 A. Only CS: and 
C.HAS have structured absorptions in this spectral region. Based on 
the expected concentration of CS, (2 ppM) and the value of its ab- 
sorption cross-section, this species was judged to be marginally de- 
tectable. The absorption spectra of thiophene (C,H,S) were taken 
between 2250 A and 2450 A for temperatures between 20°C and 
500°C. The results presented here indicate this species is poorly 
suited for this technique since the vibrational structure disappears 
with increasing temperature. Consequently, work is currently di- 
rected toward the study of this technique applied to the hydroxyl 
radical. To this end an OH emission source was built. A computer 
program capable of predicting the response of a hydroxyl detector 
as a function of temperature and pressure was developed. Typical 
results from this model are presented. The collisional broadening of 
the X PI — A? absorption lines with water (an important input 
parameter to the model) were found to be poorly known and prep- 
arations are underway to measure these linewidths as a function of 
OH rotational level. 6 references, 8 figures. 


17854 (DOE/PC/50807—T8) Reaction calorimetry for 
coal chemistry and catalysis. Quarterly report, November 1, 
1984-January 31, 1985. Arnett, E.M. (Duke Univ., Durham, 
NC (USA). Dept. of Chemistry). 1985. Contract FG22- 
82PC50807. 24p. NTIS, PC A02/MF A0Ol1; 1; GPO Dep. 
File Number DE85007166. 

Silica gel is believed to be a relatively simple solid acid 
which interacts with various adsorbates primarily through the for- 
mation of hydrogen bonds. Infrared studies have been done in at- 
tempts to relate hydrogen bond frequency shifts to the relative 
strength of acid-base interactions. Dr. Hughes’ thin layer chroma- 
tography studies (Quarterly Report for November-January 1983) 
provided a preliminary background for our work on the acid-base 
chemistry of silica gel by the determination of relative free energies 
of adsorption for various substituted pyridines. The work reported 
here expands our studies of silica gel using gas-solid chromatogra- 
phy and flow microcalorimetry to determine thermodynamic infor- 
mation for the interaction of substituted benzenes with silica. 9 ref- 
erences, 5 figures, 5 tables. 


17855 (DOE/PC/60015—21) Separation and character- 
ization of coal derived components, 1 October-December 
1984. Hurtubise, R.J.; Silver, H.F. (Wyoming Univ., Lara- 
mie (USA). Office of Univ. Research). 14 Jan 1985. Con- 
tract AC22-83PC60015. 23p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE85005659. 

Fourteen sets of field-ionization mass spectra and field-ioni- 
zation mass-spectral data are being interpreted. Considerable time 
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was expended on chromatographic experiments with model com- 
pounds and preasphaltenes-1. A four-step chromatographic scheme 
was proposed for the separation of preasphaltenes-1. However, ex- 
periments with preasphaltenes-1 showed that two major fractions 
were obtained for the preasphaltenes-1. In general, one fraction rep- 
resented nitrogen compounds and the other fraction represented 
hydroxyl aromatics. It was shown that an entire monohydroxy] aro- 
matic fraction of oils could be profiled by reversed-phase liquid 
chromatography. This procedure should prove useful in comparing 
monohydroxyl aromatics in oils of different coal-liquid samples. 5 
references, 10 figures, 1 table. 


17856 (DOE/PC/60791—5) Solid state NMR methods 
for coal science. Progress report, October 1, 1983-December 
31, 1984, Zilm, K.W. (Yale Univ., New Haven, CT (USA). 
Dept. of Chemistry). Dec 1984. Contract FG22-83PC60791. 
21p. NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE85007016. 

This report covers the progress made on the title project 
during the last quarter. While a good deal of our time has been 
spent setting up our new NMR laboratory, we have made several 
significant advances in solid state NMR techniques development 
that will have important applications in structure determination of 
coal, coal products and other fossil fuels. We have developed a 
CP/MAS probe that is routinely capable of producing decoupling 
fields in excess of 100 KHz without excessive power consumption 
and that has a very homogeneous frequency field. This piece of 
equipment has proven crucial to the success of a number of new 
techniques we are developing. In addition to increasing our sensi- 
tivity, the intensity, and homogeneity of the R.F. field, this probe 
now makes a number of multiple pulse techniques feasible. One 
avenue lias been pursued this quarter is to use multiple pulse decou- 
pling to make 2-D spectroscopy feasible in solids and this has re- 
sulted in the first proton-carbon chemical shift correlation spectrum 
of coal. The homogeneity of the R.F. field has also been helpful in 
some relaxation studies of coals aimed at an improved understand- 
ing of the quantitative aspects of '*C CP/MAS of coals, i.e., are all 
the carbons observed? Other techniques being investigated include 
high field 7D NMR and ?D zero field NMR. 8 figures, 1 table. 


17857 (@OE/PC/70770—2) Fundamental studies of the 
mechanisms of slag deposit formation. Quarterly report, Sep- 
tember 1-November 30, 1984. Austin, L.G.; Tangsathitkul- 
chai, M.; Gomez, C.; Malchenson, D.; Benson, S. (Pennsyl- 
vania State Univ., University Park (USA)). ton 1985. . 
tract FG22-84PC70770. 38p. NTIS, PC A03/MF AOI; 
GPO Dep. File Number D 5007061. 

A drop tube furnace was used to investigate slagging tenden- 
cies of pulverized coal by simulating the conditions to which a coal 
particle would be subjected in a full-scale utility boiler. The accom- 
plishments during this report period include: (1) the ash deposition 
rates for various coals were determined and the results indicate that 
the deposition rates are coal dependant. For example, some coals 
exhibited an exponential rate of growth and others have a linear 
rate of growth; (2) the reproducibility of the formation of the ash 
deposit was found to be 319 +- 9 mg for four replicated tests; (3) 
SEM/x-ray analysis was conducted on cross-sections of the ash de- 
posits and it was found that various inorganic constituents are con- 
centrated at different locations within the deposit; (4) a coal feed 
system was constructed for the drop tube that was designed to feed 
pulverized coal; and (5) preliminary results suggest that the crystal- 
line nature of the deposits formed in the drop tube furnace are simi- 
lar to the deposits formed in a full-scale boiler. The sintering char- 
acteristics of two fly ashes, one produced under normal combustion 
conditions and another produced under gasification conditions, 
were studied to determine the development of sinter strength as a 
function of temperature in both a reducing and an oxidizing atmos- 
phere. The gasifier fly ash exhibited a higher maximum strength 
than the combustion fly ash. The electrical sinter points for both fly 
ashes were 725°C in air and 650°C under a reducing atmosphere. 
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-— —8891-FR) Influence of alkalines on the 
Gti ctemon ame high temperatures under blast 
furnace conditions (Report on ECSC contract 7210-AA/307). 
Steiler, J.M.; Jeulin, D.; Nicolle, R. (Commission of the Eu- 
ropean Comm 1984, 122p. a 
French). European Community Information Service, 2 
M St., N.W., Suite 707, Washington, DC 20037. 
New techniques were developed to study the mechanical 


ured. A number of industrial cokes were examined and it was found 
that the mechanical strength of coke is strongly affected by chemi- 
cal influences, especially potassium. The behaviour of the coke de- 
pends on the blend quality, on carbonisation conditions and on blast 
furnace operation (alkali load etc.). (In French) 


17859 (EUR—9013-EN) Bulk reactivity of coke (Report 
on ECSC contract 7220-EB/816). et a en 
pean Communities, Luxembourg). 1984. 9ip. 
Community information Service, 2100 M St, NOW Suite 
707, Washington, DC 200: 

pagent RO OF ee 
tivity and post-reaction strength of a wide range of pilot-oven and 
commercial cokes in the size grading, environment and at tempera- 
tures used in blast furnaces. The reactivity was determined by the 
rate of weight loss of representative 25 kg samples of coke contact- 
ed with carbon dioxide (CO/SUB/2) at 1000 C in specially-de- 
signed refractory vessels. After reaction to predetermined weight 
losses and subsequent cooling, the residual mechanical stabilities of 
the coke samples were assessed in a micum drum. The results 
showed that as the extent of gasification increased, coke suffered 
progressive reductions in mechanical resistance to surface degrada- 
tion and in lump size. There was also a gasification bias towards 
coke lump exteriors with increasing coke reactivity. Bulk reactivity 
was found to be affected by the rank of the coal, catalytic mineral 
impurities, especially alkalis, the addition of coal tar pitch to the 
oven charge and variations in charge preparation and carbonisation 
conditions. (44 refs) 


17860 (R—84/16a) A model for the spontaneous heating 
of coal. Schmal, D.; Duyzer, J.H.; van Heuven, J.W. (Nij- 
verheidsorganisatie TNO, Delft (Netherlands). — 
Maatschappelijke Technologie). Jan 1984. 42p. Nijver: 
sorganisatie TNO, Delft (Netherlands). Hoofdgroep Maats- 
chappelijke Technologie. 

As part of an investigation into the spontaneous heating of 
coal piles, a one-dimensional model describing the spontaneous 
heating process at relatively low temperatures has been developed. 
The model aims at establishing a relation between laboratory meas- 
urements on coal and the behavior of coal piles. In addition the 
model should be useful in establishing those physical and chemical 
factors that play an important role in the heating of coal piles in 
order to take rational measures against excessive losses in caloric 
value. The ultimate non-steady model takes into account the deple- 
tion of oxygen and the production of heat by chemisorption of 
oxygen in the coal, the transport of oxygen via diffusion and con 
vection and the transport of heat via conduction, convection and 
evaporation/condensation of coal moisture. It consists of four dif- 
ferential equations, namely equations for conservation of oxygen 
mass, of coal moisture and of heat and a reaction-rate equation of 
oxygen with coal. For some simple cases, the equations were 
solved analytically. For non-steady conditions, they were solved 
numerically. Calculations using data from laboratory and field ex- 
periments give results that describe the process of spontaneous 
heating in a semi-quantitative sense as it appeared from a compari- 
son between the results of calculations and those of measurements 
in coal piles. The most important parameters in the process of spon- 
taneous heating particularly for the time between dumping and 
spontaneous ignition are the porosity of the pile, the initial tempera- 
ture of the coal and the evaporation and condensation of coal mois- 
ture. The influence of other parameters (e.g. reactivity of the coal, 
heat conductivity, etc.) is much less pronounced. 
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17861 (STEV-KOL—84-1) Variation of 

chemical cleaning of cae different steam coals from different 
continents. Blomqvist, en, M.; Eklund, U.B.; 
Huebner, W.; 3 (Statens iverk, Stockholm 
(Sweden)). Oct 1983. 213p. (in Sweat). (STUDSVIK- 
EB—83-154). NTIS (US Sales Only), PC Sor AOl. 
File Number DE85750592 


This repbit covers the results of characteriestion studies of 
five coals, studies of chemical coal cleaning and presents an alterna- 
tive method to determine organic sulphur in coal, that can be used 
also for cleaned coals. For the mineral studies conventional petrog- 
raphy technique was used together with SEM + EDS, the latter 
method making elemental analysis of mineral grains possible. The 
reaction parameters affecting the desulphurization and deashing of 
coals using molten caustics were studied. It was found that it is pos- 
sible to remove the sulphur and ash down to less than 0.1 percent 
and 0.3 percent respectively by using a certian composition of the 
NaOH/KOH melt. 


17862 (TNO-HMT—82/489/4301-50087/HD/GK) The 
role of microorganisms in the development of the process of 
self-heating of coal. Doddema, H.J. (Nijverheidsorganisatie 
TNO, Zeist (Netherlands). Hoofdgroep Maatsc: — 
Technolo: e). oe 1982. 18p. (in Dutch). Nijverheidsor- 

faaisate TNO, Zeist, (Netherlands). Hoofdgroep Maats- 
arappeliike Technologie. 

In the framework of the research on the insidious tendency 
of some coals to self-heat while in storage, we tried to count the 
number of microorganisms on coal in coal storage-heaps. Our aim 
was to achieve an impression of the oxidative capacity of microor- 
ganisms in coal and of the resulting heat production by microbial 
activity as a contribution to the initial self-heating of coal. Coal 
from hot (60-80 deg C) areas in coal storage-heaps was dried, 
milled and sieved. Consequently the numbers of microorganisms 
were counted using the Most Probable Number Technique. In all 
coals tested the numbers of microorganisms were so low (n<100 
per g) that it may be thought unlikely that the microbial oxidation 
of reactive groups in coal will contribute significantly to the self- 
heating of coal. 


0108 Waste Management 


REFER ALSO TO CITATION(S) 17808, 17845, 18294, 18533, 18723, 19231 


17863 (CONF-8405154—8) Polishing Page of coal 
liquefaction wastewaters. Brown, C.H. Harris, M.T.; 

Roop, R.D. (Oak Ridge National Lab., Th (USA)). 1984. 
Contract AC05-840R21400. 45p. NTIS, PC A03/MF A0Oli; 
GPO Dep. File Number DE85007533. 

From American Institute of Chemical Engineers spring na- 
tional meeting; Anaheim, CA, USA (20 May 1984). 

A mobile wastewater treatment pilot plant consisting of units 
for feed preteatment and storage, carbon adsorption, ozonation, and 
reverse osmosis is described. The pilot system was operated on 
wastewater generated at the H-Coal pilot plant in Catlettsburg, 
Kentucky, and the Advanced Coal Liquefaction R and D Facility 
in Wilsonville, Alabama. Results from these tests are presented. 14 
references, 9 figures, 9 tables. 


17864 (DOE/PC/60261—T10) Research and development 
for advanced combined NO/sub x//SO.2 removal systems. 
porn kg > hag gy , LE. (Westinghouse Elec- 
tric Pittsburgh, PA (USA)). Jul 1984. Contract 
AC22-83 61. 13p. NTIS, PC A02/MF AO1; 1; GPO 
Dep. File Number D. 5006862. 

This project evaluates the feasibility of using a glow dis- 
charge chemical reactor to simultaneously remove at least 90% of 
the NO/sub x/ and SO; from coal-fired combustion flue gases from 
utility and industrial sources. The 24 month study proceeds in three 
phases starting with feasibility tests on a 75 CFM unit, through op- 
timization and operation of a 600 CFM module. Characterization of 
the final product will be made. 5 references, 3 figures, 1 table. 
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17865 (EUR—8880-EN) Recovery of energy by fluidized 
combustion of waste material arising from coal mining and 
coal processing (Report on ECSC contract 7220-EC/819). 
a of the European Communities, Luxembourg). 
1984. 84 pean Community Information Service, 2100 
M St., New. Se Suite 7 707, Washington, DC 20037. 

The feasibility of recovering, by fluidized bed combustion, 
the useful heat from waste arising from coal mining, coal conver- 
sion and coal combustion has been considered. Three feedstocks, a 
fine ash waste (65% ash), run-of-mine coal (42% ash) and coarse 
washery discard (80% ash,) were selected for pilot plant investiga- 
tions. These investigations included fuel storage and feed to the 
combustor together with assessment of material behaviour in the 
fluidised bed combustor. Fluidised bed cold models were used to 
investigate the behaviour of the ash derived from coarse feedstocks 
(up to 25 mm in size) and in particular to assess segregation and 
defluidisation of the large ash particles. These cold models were 
then used to develop a spouted-fluidised bed system to control de- 
fluidisation of large ash particles. A series of combustion trials was 
undertaken using two, 0.3 m square and 0.6 m square, fluidised bed 
combustors, in which the three selected feedstocks were burned. 
During these trials, in which approximately 200 tonnes of material 
was burned, a wide variety of operating parameters was investigat- 
ed. These included fuel size, bed temperature, bed height, limestone 
addition, fines recycle, fluidising velocity and the method of air dis- 
tribution. The test work showed that fluidised bed systems can be 
designed to burn fine wastes (minus 0.5 mm size) and coarse wastes 
(up to 25 mm size) efficiency. (35 refs.) 


17866 (CTIS/M—0172) Acid rain - the available control 
technology. Cope, D.R. (SEE CODE- 9050116 IEA Coal 
Research, London (UK)). 1984. 27p. IEA Coal Research, 
London, England. 

This paper was presented to the Scottish Wildlife Trust 
‘Acid Rain Inquiry’, Edinburgh, 29 September 1984. Means of 
achieving reduction of acidic gaseous emissions (RAGE) from sta- 
tionary sources are discussed. They are: liming of soil and water 
(discounted); reductions in fossil fuel use (by energy conservation 
and by using non-combustion energy sources such as hydroelectric 
and nuclear power); use of low-pollutant fuels (either naturally oc- 
curring low sulphur oil and coal or after desulphurisation); prevent- 
ing pollutants forming during combustion (for instance by using flu- 
idized bed technology); and extracting pollutants from flue gases. It 
is concluded that the dominant RAGE technology for a coal-fired 
station is likely in the long term to remain low NO/SUB/x burners 
combined with flue gas desulphurisation. Sulphur dioxide control 
will inevitably require management of by-products. There is no no- 
table technical development in the offing which would justify de- 
laying installation of currently available technologies to avoid 
wasted investment. (7 refs.) 


17867 (EA/ICEAS/B—3) Solid residues from coal use: 

and utilisation. Cope, D.R.; Dacey, P.W. (Interna- 
tional Energy Agency Research, London (UK). Eco- 
nomic Assessment Service). Jul 1984. 168p. NTIS (US Sales 
Only), PC A08/MF A0O1. File Number DE85901114. 

This report examines the principal technical and economic 
issues affecting the disposal and utilisation of solid residues arising 
from coal use between now and the end of the century, taking par- 
ticular account of the differences between Economic Assessment 
Service (EAS) member countries in their relative stages of coal use 
development and the possible use options that are likely to arise. 
The key issues are seen as the variability inherent in the composi- 
tion of solid residues, uncertainty over the scale and location of 
arisings, uncertainty over possible changes in the legislative/regula- 
tory environment and its implications for disposal, and uncertainty 
over the opportunities for economically beneficial utilisation of resi- 
dues. These issues are considered in detail and their economic im- 
plications discussed. The broad conclusions of the report are that 
while solid residues from coal use are not generally seen by EAS 
member countries as a major national problem, they may have sig- 
nificant impacts at a local level, and actions will be required to 
mitigate these impacts. There is also a need to be aware of changes 
in the overall perception of waste disposal as a public issue which 
could have a secondary impact on the disposal of coal-derived solid 
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residues. The report also suggests that greater awareness of the 
need for positive promotional measures is required if utilisation of 
solid residues is to be increased above current levels. 150 refer- 
ences, 42 figures, 37 tables. 


17868 (STEV-FBA—84-3) Utilization of residues from 
ee ee he Nelson, B.; Sjoeber 
Statens Energiverk, Stockholm tg 3 Oct 1983. re os 

Swedish). NTIS ns Sales Only), PC A07/MF AOi. 
File Number DE857505 

x Sage 9 OE OE ON a 
using residues from firing with biofuels, to assess the environmental 
consequences of such use and to prepare proposal and programme 
for investigations and tests concerning the use and its environmen- 
tal consequences. Peat fly ashes have been tested in making con- 
crete with promising results. On the other hand it is doubtful if 
wood ashes can be used, as the lime content is high. Generally can 
be said that ashes from biofuels are produced by many small com- 
bustion plants and that the quality is unequal. It should be possible 
to use fly ashes as well as bottom ashes from biofuels as borrow 
material in road works and construction works. Lime and cement 
are binders used for stabilization of gravel, sand and clay. Coal fly 
ashes can partly substitute such binders. Ground stabilization is 
usual in connection with road construction. It is also probable that 
fly ashes from biofuels can partly be substituted for cement and 
lime. Higher prices can be obtained for bio ashes used as binders 
than used as borrow material. Especially wood ashes are considered 
to be valuable as forest manure. The value roughly estimated by 
means of comparison to fertilizer is 400 - 800 SEK/ton. Bottom 
ashes which are an important part of the total ash production have 
low contents of heavy metals and are thus perhaps suitable for agri- 
cultural use. It seems to be possible to substitute fly ashes from bio- 
fuel for part of the precipitation chemicals used for reduction of 
phosphorus and for sludge conditioning at the local water treat- 
ment plants. The estimated Swedish production of wood ashes in 
1990 could account for 10 per cent of the present production of 
potash in Europe. There is a need to cover old tailingponds of rests 
of sulphide ore with an alkaline and dense material. Locally (Dale- 
carlia) the good properties of fly ashes for this purpose should be 
utilized. 


17869 (TNO-HMT—83-01610) Leaching of coal ash. 

Gerritsen, R.; Walpot, J.I. eee TNO, 

Apeldoorn (Netherlands). Hoofd tschappelijke 

wie TNS Apel no oo 36p. (In Dutch). Nijverheidsorgani- 

satie TN etherlands, Hoofdgroep Maats- 
chappelijke Tetnnologie. 

The leaching properties on laboratory scale were determined 
and compared to filter ash of a 4 MWth AFBC-installation and 
PCC-ash. Performed were column leaching experiments and so 
called cascade shaking experiments. Shaking experiments are suita- 
ble approximations of column experiments requiring however less 
time. Considered are Ca, K, As, Cr, Cu, Mn, Zn, Mo and V. 
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REFER ALSO TO CITATION(S) 18508, 19075, 19087, 19088, 19258 


17870 (CONF-850417—10) Chemical and biological eval- 
uation of oils and tars produced under varying coal devolatili- 
zation conditions. Stamoudis, V.C. ‘Argonne eae on 
IL (USA)). 1985. Contract W-31-109-ENG-38. 8p. 

PC A02/MF A01; GPO Dep. File Number DE8 210. 

From 189. national ing of the American Chemical Soci- 
ety; Miami, FL, USA (28 Apr 1985). 

A summary of some of the results of a study relating process 
conditions to chemical and toxicological characteristics of coal-gas- 
ification oils and tars is presented. The results suggest that changes 
in coal devolatilization conditions can significantly alter the chemi- 
cal composition and toxicological properties of by-product oils and 
tars. 6 references, 4 figures. 


17871 


grass 
greenfodderdryers. Alderliesten, P.T.; Heil, J.A.; Poot, F.C.; 
de Koning, J.; Leutscher, H.J.! Ogink, J.J.M. (Netherlands 
Energy Research Foundation, Petten). Nov 1983. 145p. (in 
Dutch). ECN, P.O. Box 1, 1755 ZG Petten, N Netherlands. 
This report gives information on the emissions of sulfur diox- 
ide, nitrogen oxides and dust by coal-fired, chain-grate, grass- and 
greenfodderdryers, based on an experimental programme at four 
different installations. At the same time an estimation of the fly ash 
content of the dust is given. In all cases the emission factors for 
sulfur dioxide and nitrogen oxides are below the legal maximum 
limits. In two cases the advised maximum values for total dust-emis- 
sion, specifically defined for this industrial branch is exceeded. 
Problems in the abatement of dust-emissions are found in the rather 
bad efficiency of the product cyclone for fine dust. Application of 
multicyclones after the product cyclone will certainly improve the 
situation but it remains doubtful whether the general emission limit 
for fly ash will be satisfied. The behavior of a large number of trace 
elements has been determined. A number of trace elements has been 
determined in the coal and corresponding ashes. A clear relation 
exists between the concentration in the fuel and in the ashes, de- 
pending on the volatility of the respective elements or compounds. 


17872 (LA-UR—85-609) Monitoring polynuclear aromat- 
ic hydrocarbons at a coal gasification facility: preliminary re- 
sults. Jackson, J.O.; Brandt, M.T.; Sutcliffe, C.; Reaux, C.; 
White, O.; _— A; Januzi, B.; Kapor, S.; Goldsmith, R; 
Wambach, P (Los "Alamos National Lab., NM (USA); 
Brookhaven National Lab., Upton, NY (USA); National 
Inst. for Occupational Safety and Health, aoa Ne WV 
(USA); recite Kosovo, Pristina (Yugoslavia); Insti- 
tut za Primeni ee Energije u Poljoprivedri, Veterin- 
arstvu i Sumarstvu, Zem an (Yodo ent of 


via); 
Energy, Washington, DC (USA). mice of Health and En- 


vironmental Research). 1984. Contract W-7405-ENG-36. 
20p. (CONF-841210—19). NTIS, PC A02/MF A0O1; 1; GPO 
Dep. File Number DE85007670. 

From International chemical congress of Pacific Basin Socie- 
ty; ~_—, HI, USA (16 Dec 1984). 

A characterization of PAH levels at a commercial coal gas- 
ification plant has been performed. This is the first study of PAH 
concentration in this work place of a full scale facility with this 
technology. The PAH data show similar results to those that have 
been found in other US coal conversion facilities and petroleum re- 
fineries. 22 references, 2 figures, 5 tables. 


17873 are eae Transport roads on peat - a 
methods study. Report 1 oo studies of stabilization 
products, Svensson, re Stockholm 
(Sweden)). 1984. 23p. (In radish). NTIS (US Sales Only), 
PC A02/MF AOl. ile Number Duss 750588. 

Chemical stabilization of peat for the building of transporta- 
tion roads could lead to substancial technical and economical ad- 
vantages. In the project different stabilizing agents have been tested 
in laboratory scale. Testloadings on chemically stabilized peat have 
been made in open ended cylinders with 10 cm diameter and 10 cm 
height. Totally 130 tests were made with peat H2-H3 according to 
von Post, watercontent 76 percent as base material. The best effect 
in regard of its price, was achived with a mixture of 70 percent 
gypsum and 30 percent lime, both wasteproducts. 15-20 times in- 
crease in bearing capacity was reached. With addition of cement 
even higher bearing capacity could be achived although not 
enough for carrying a lorry. By using the gelling product of lignin 
and dicromate for surface stabilization a bearing capacity of 600-700 
kPa was reached which corresponds to the pressure of a lorry 
wheel. A preliminary design for transportation roads on peatland is 
presented where lime and is mixed into the peat to 0,45 m 
depth and paved with a layer of 0,1 m lignin-dicromate admixture. 
The cost of the stabilization is calculated to 95 SEK/m* Finally 
some unsolved problems with the new stabilizing technique is pre- 
sented. Further testing is needed to get the technically and eco- 
nomically best proportions of the mixtures. other things the 
best gelling time of lignin with dicromate has not been analyzed. 
The same goes for the pollution problem with dicromate. A 
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number of testroads is proposed to be done and fully scale testload- 
ed to get knowledge of bearing capacity and long time quality. 


So eee After me: —- 


Andersson, J.E.; Loefgren, R 
(Sweden). "Jun 1983. 1060 (In Satay Borg 
NTIS (US Sales Only), PC A06/MF AOl. File Number 
DE85750587. 
The report is a preliminary study of alternative land-use after 
concluded exploitation of peat boglands. The main purpose has 
existing documented knowledge of alternative 
land-use after peat mining of bogs. A comprehensive check of pub- 
lished literature has been done in order to achive and adequate 
knowledge of the subject. The literature study includes both Swed- 
ish and foreign publications. The literature of importance has been 
studied and is briefly reported in the report or in the list of refer- 
ences. An inventory of exploited bogs has been made. Bogs mined 
from the beginning of the twentieth century to the end of the 
second World War are included. Some of the locations are to be 
chosen for a more detailed study from the point of view of e.g. nat- 
ural colonization of vegetation, existing biotopes and environmental 
impact of the reclamation. Impressions of exploited peat boglands 
have been described in words and pictures. Visits to exploited bog- 
lands have been made in order to briefly document what these bogs 
are like when no reclamation has been made. Alternatives of land- 


technical, 
Basis for different utilization of exploited bogs are also briefly dis- 
cussed. A general outline of necessary reclamation is finally execut- 
ed to develop different utilization of cutaway bogs. 


17875 Mined land reclamation using polluted urban navi- 
gable waterway sediments. III. Experience at a demonstration 
site. Van Luik, A.; Harrison, W. (Argonne National Lab., 

IL). Journal of Environmental Quality; 13: No. 3, 423- 
431(ul-Sep 1984). 

Eroding ridges of acidic coal-mine spoil near Ottawa, IL 
were leveled to form a gently sloped raised plateau. Four test plots 
were constructed: a control plot and three treatment plots that re- 
ceived a 0.9-m thick cover of dredged material. Two of the treat- 
ment plots received lime applications, and all plots were seeded 
with a mixture of grasses. Porous ceramic cup soil water samplers 
were installed, in duplicate, at two levels in the control plot and at 
three levels in each treatment plot. The three levels in the treat- 
ment plots coincided with dredged material, the dredge material/ 
mine spoil interface, and the underlying mine spoil. Nineteen water- 
quality were monitored during the 4 years of the study. 
Results showed that the near-surface soil-water in the control plot 
deteriorated with respect to pH during the first 2 years and stabi- 
lized thereafter. The deeper control-plot samples showed no signifi- 
cant change in soil-water quality. The dredged material soil-water 
pH decreased slightly after placement, with the onset of lush vege- 
tative growth. The solutions collected from the dredged material/ 
mine spoil interface were neutralized during the first 2 years of the 
study, and dissolved trace metal levels dropped significantly during 
the first and succeeding years. The applied dredged material has 
significantly ameliorated the acidity and trace-metal levels of water 
in the underlying mine spoil, and appears to be an effective and safe 
reclamation medium, under proper use and management. 
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REFER ALSO TO CITATION(S) 17805 


17876 (EUR—9276-EN) Application of trackless vehicles 
for underground transportation (Report on ECSC contract 
7220-AE/809). (Commission of the European Communities, 
Luxembourg). 1984. 126p. Euro Community Informa- 
ee 2100 M St., N.W., Suite 707, Washington, DC 

Operational trials of a Free-Steered Vehicle (FSV) materials 
transport system at High Moor Colliery in the North Derbyshire 
area was extended and the site used to test diesel powered vehicles; 
in both tests, emphasis was placed on versatility and increased pay- 
loads. Two main developments have been (a) the introduction of 
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quick release methods for interchanging various attachments on the 
same vehicle; and (b) the introduction of a flat-bed platform for 
maximising the load carrying capacity of pivot-steered vehicles. 
The vehicles are now being used in other areas. Some will be used 
for load/haul/dump (LHD) operations while the systems being de- 
veloped at Haig and Silverdale collieries will produce further data 
on the economic benefits of FSV installations for the movement of 
all the materials within a colliery. At Silverdale, the requirement 
will be to transport on average 140 t per day. A significant devel- 
opment has been improvements to the flameproof diesel engine 
power units to increase their reliability. 


0130 Transport And Handling 


REFER ALSO TO CITATION(S) 17799, 17846, 17860, 17862, 17873, 17876, 
17890, 17891 


17877 (DOE/FE/05081—1770) Coal fines consolidation. 
Gunther, A. (Foster Wheeler Synfuels Co Livingston, 
NJ (USA)). Jun 1984. Contract AC21-82 1. 108p. 

5081-50). NTIS, PC A06/MF A01; GPO Dep. File 
Number DE85008221. 

The primary objective of this study was to survey existing 
methods and techniques for consolidating coal fines into lump coal 
which would be suitable as feed to fixed bed gasifiers. Another ob- 
jective was to characterize the properties of consolidated coal 
which would establish its suitability for use in such gasifiers. To ac- 
complish these objectives, a search of the technical literature was 
conducted in the pertinent subject areas. In addition, a survey was 
made of industrial and research organizations which have been 
active in the field of coal consolidation. The literature search 
mainly covered the period from 1970 to the present, although cer- 
tain basic references were dated in the early 1900's. Approximately 
250 from a total of about 1500 references were identified as rele- 
vant to the scope of this study. Information on coal consolidation 
was solicited from about thirty organizations and a response of 
about 50% was obtained. A review and evaluation of the relevant 
technical literature was made and is summarized, along with infor- 
mation provided by the survey responses, in the body of this 
report. Three primary methods for mechanically consolidating coal 
fines were identified; briquetting, pelletizing, and extrusion. Based 
on the limited experience reported, it appears that the technical fea- 
sibility of consolidating coal fines as feed to fixed bed gasifiers has 
been demonstrated. Costs: for producing coal agglomerates, as re- 
ported in the literature, vary over a wide range, from about 7 to 
about 30 dollars per ton of product. The low cost range might be 
acceptable in terms of an overall gasification project but further 
effort is required to determine if such costs are attainable in prac- 
tice. 269 references. 


17878 (DOE/MC/20700—T3) Chemical coal cleaning 
process and costs refinement for coal-water slurry manufac- 
ture. Monthly report. (AMAX Extractive Research and De- 
velopment, Inc., Golden, CO (USA)). 22 Feb 1985. Con- 
tract AC21-83MC20700. 5p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE85008014. 

Test work in January centered on investigation of HCl 
leaching parameters. Some initial hot-water leaching tests were also 
performed. A test series was begun to investigate the effect of HCl 
leaching conditions on product ash content. Based on the regression 
analysis of NaOH leaching results, two sets of caustic leach condi- 
tions were specified to generate low and higher ash products as 
feed for leaching. The HCl-leached filter cakes were split in half; 
one half was analyzed as-is while the other half was subjected to 
hot-water leaching prior to analysis. Tests conducted on the higher 
ash products were completed and results are shown in Table 1. In 
the range of 2 to 10% HCl, an improvement from 1.39 to 1.13% 
ash after HCl leaching and from 1.10 to 0.93% ash after hot-water 
leaching was observed. The high ash content shown for Test H2 
(0.05% HCl) is a result of the release of additional NaOH after the 
caustic cake had been initially neutralized. The 0.05% HCl was 
then not sufficient to generate a low enough pH to remove acid- 
soluble ash components. Residual chlorine and sulfur levels were 
monitored. Sulfur levels were essentially the same after acid and 
hot-water leaching. No difference in sulfur content was observed as 
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a function of acid strength. Residual chlorine levels were reduced 
after the hot-water leaching step. A trend of higher chlorine con- 
tent with increasing HCl strength was noted. 2 tables. 


17879 ate adler Combustion and fuel char- 

mixtures. Quarterly report, July- 

Hargrove, M.J. (Combustion Engi- 

neering, In sere Fe he Oct 1983. Contract 
AC22.82PC50271. 


PC A03/MF AOl; 1; GPO 
Dep. File Number D 85004138. 

This three-year research project will provide sufficient data 
on coal-water mixture (CWM) chemical, physical, and combustion 
properties to assess the potential for commercial firing in furnaces 
designed for oil firing. The project is divided into six tasks: (1) se- 
lection of candidate fuels; (2) bench scale characterization tests; (3) 
preparation of CWM for tests; (4) atomization and burner tests; (5) 
ash deposition performance tests; and (6) commercial application 
and economics. In addition to developing technical data, the 
project will evaluate the economics of CWM production using ben- 
eficiated coals. The costs of beneficiation will be weighed against 
the reduced operating costs which result from improved perform- 
ance. During this quarter the following milestones were achieved: 
completion of the detailed coal washability evaluations of eight 
coals; setup of beneficiation circuit at Iowa State University to 
produce 2% ash coal; preparation of CWM samples using Lower 
Kittaning Coal and Splash Dam coal; analysis of Lower Kittaning 
CWM samples; selection of four commercial burners; baseline oil 
test firing in the Fireside Performance Test Facility; and baseline 
coal test firing of Lower Kittaning coal in the Fireside Perform- 
ance Test Facility. The activities related to these milestones are dis- 
cussed in this report. 2 references, 28 tables. 


17880 (@OE/PC/70003—T2) Coal pretreatment for two 
— liquefaction. Quarterly report, October 1-December 31, 
Derbyshire, F.J.; Luckie, P.T. (Pennsylvania State 
Univ, University Park (USA). Coll. of Earth and Mineral 
Sciences). 1985. Contract FG22-84PC70003. 25p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85007199. 

Studies have been made of the changes in petrographic com- 
position of Illinois No. 6 and Wyodak coals caused by crushing and 
density fractionation treatments. For the Illinois No. 6 coal it is 
found that for density fractions derived from coarse size fractions, 
vitrinite is concentrated in the higher gravity fractions and inertin- 
ite in the heavier fractions. However, starting from a 1/2”x30 mesh 
fraction, density fractionation did not produce any change in ma- 
ceral composition. It is hypothesized that interlocking of vitrinite 
with inertinite may have prevented maceral segregation within this 
sample set. The pretreatment of the Wyodak coal also showed a 
general trend for vitrinite to be concentrated in the lighter fractions 
and to decrease with increasing gravity while the disposition of the 
inertinite was the inverse. Some inconsistencies in the data suggest 
that the extent of liberation of macerals is dependent upon the ini- 
tial grinding procedure. Preliminary experiments have been carried 
out to example the relative behavior in liquefaction of the Wyodak 
coal and of a vitrinite rich fraction separated by gravity flotation. 
Conversions were similar for both samples which raises the ques- 
tion of whether vitrinite concentration had a negligible effect upon 
liquefaction or whether any advantages have been countered by the 
simultaneous rejection of mineral matter. Separate experiments 
using a bituminous coal have demonstrated that the addition of 1% 
Mo as MoS, can substantially enhance coal conversion at short re- 
action times. The effect of catalyst addition on Wyodak coal con- 
version is being examined. 4 references, 3 figures, 7 tables. 


(@OE/PC/72008—T1) Development of a micro- 
wave coal cleaning process. Technical progress report, Sep- 
tember-November 1984. (TRW Energy Development Group, 
Redondo Beach, CA (USA)). Dec 1984. Contract AC22- 
84PC72008. 62p. NTIS, PC A04/MF AO1; 1; GPO Dep. 
File Number DE85006071. 

The objective of the program is to conduct bench scale stud- 
jes to evaluate a process using microwave irradiation of caustic 
treated coal to remove sulfur and ash from coal. bo ang 
organized into three tasks: equipment design and installation, shake- 
down testing, and process testing. This report covers the results 
from the design activities during the report period and includes a 
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description of the process, the engineering requirements which 
form the basis for the equipment design, discussion of development 
tests conducted to obtain design information. Results from one of 
the test series led to changing the design approach for the micro- 
wave reactor from a resonant cavity to an over-moded cavity. The 
rationale for the change is discussed. 4 figures, 4 tables. 


17882 ee Se ee 
proving the wet sizing of coal of tas Pepe Canlconiae 
7220-EA/301). (Commission 0: 


Luxembourg). 1984. 63p. dn | French) Eteon 
ty Information Service, 2100 M St, ), Baropean Comment Wash- 
ington, DC 20037. 

The research comprised two parts. The first phase was de- 
voted to an evaluation of th> sizing equipment currently in use in 


lary effect and thus promoted the passage of water through the 
screen surface, and a vibrator device which draws its motive 
cer fom the aaport water of he sez underaias the ro 
ing vibrations keep the screen surface free from clogging. (In 
French) 


17883 (TNO-HMT—83-0323) Calorific losses and self- 
heating of stored coal: results of research 1981-1982, (Nijver- 
heidsorganisatie TNO, Apeldoorn (Netherlands). Hoofd- 
groep Maatschappelijke Technologie). 1983. 19p. (in 
Dutch). Nijverheidsorganisatie TNO, Apeldoorn, Nether- 
lands, Hoofdgroep Maatschappelijke Technologie. 

Auto-oxidation and self-heating of coal during storage and 
consequent loss of calorific value was subject of research jointly ex- 
ecuted by KEMA and TNO, Laboratory investigation was done 
and a mathematical-physical model was made. The influence of 
microorganisms was investigated, and turned out to be nil. Further 
investigation of self-heating of coal is important since loss in calorif- 
ic value of coal causes financial losses of many millions of guilders 
in the Netherlands. 


17884 Coal-slurry pipelines: eminent domain and water 
issues. Campbell, "TC (Department of Energy, Morgan- 

town, WV). Cost Engineering jiiecbin 1 ‘est Virginia); 
20: No. 4, 125-131({1985)). 

Various aspects of the eminent domain and the water issues 
related to coal slurry pipeline transportation are discussed. Special 
emphasis is given to coal slurry pipeline bills before both Houses of 
Congress and to the investigation being conducted by the Office of 
Technology Assessment. Background and analysis that should aid 
in reaching decisions that will serve the best interest of the public 
are given. 
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REFER ALSO TO CITATION(S) 17834, 17853, 17865, 17879, 18282, 18283, 
18284, 18286, 18289, 18752 


17885 (DOE/MC/14129—1718) 20 atmosphere rig 
PFBC test results: tests 21 and 22. Further investigations 
with two-stage air admission and in with a coal/ 
sorbent/water slurry. Roberts, A.G. (National Coal Board, 
Leatherhead (UK). Coal Utilization Research Lab.). Jun 
1984. Contract AC21-80MC14129. 43p. NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE85003363. 

Two tests have been carried out in the 20 atm 1 ft x 1 ft 
pressurized fluidized-bed combustor to confirm earlier investiga- 
tions (Test 13) in which it was found that sulfur capture was im- 
proved by admitting air at two levels in the bed. Operating condi- 
tions were 10 atm pressure; 1560°F bed temperature; 4 ft/s fluidiz- 





to the bed surface; 20% overall excess air, with 
at a level 5.6 ft above the main dis- 

feedstock was a combined slurry 

first time that such a slurry had 
fed a PFBC. Although combustion efficiency and NO/ 
x/ emissions were the same whether the feedstock was dry or a 
sulfur capture was lower when slurry was used. 9 figures, 19 
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See 20 atmosphere rig 
tests 23, 24, and 25. Investigations with a 
dolomitic limestone fed as slurries with coal 
. A.G. (National Coal Board, Leather- 
). Coal Utilization Research Lab.). Jul 1984. Con- 
1-80MC14129. 100p. NTIS, PC A0S/MF AOI; 1 
. File Number D 5003364. 
Tests have been carried out in the 20 atm 1 ft x 1 ft pressur- 
fluidized-bed combustor to compare the sulfur capture per- 
formance of a limestone and a dolomitic limestone. The coal was 
Pittsburgh No. 8 and it was fed with the sorbents as a mixed slurry. 
conditions were 10 atmospheres pressure, 
1590°F bed temperature, 3 to 3.5 ft/s fluidizing velocity and bed 
heights of 9 ft and 7 ft. 18 figures, 21 tables. 
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17887 (@OE/PC/30215—10) Freeboard reactions in flu- 
idized coal combustion. Walsh, P.M.; Dutta, A.; Beer, J.M. 

usetts Inst. of Tech., Cambridge (USA)). 11 May 
984. Contract FG22-80PC30215. 24p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85007741. 

The objective of this study was to determine the contribu- 
tion of freeboard combustion to overall fixed carbon conversion 
during atmospheric pressure fluidized bed combustion of Kentucky 
No. 9 high volatile bituminous coal. The progress of the O2/char 
reaction in the freeboard was inferred from Os: profiles determined 
by gas sampling. The rates of O2 consumption were in good agree- 
ment with the O./char rate expression of Sergeant and Smith 
(1973), except at the lowest temperature investigated (964 K). The 
eee ee ne cree ean peer. 

since this was the first run of the series. Extrapo- 

Os profile othe bed srice wing the ae expreton 
and Smith showed that approximately all of the fixed 
could be accounted for by freeboard combus- 

i proposed in which devolatilization, frag- 
combustion are limited to the bed; 

char occurring only in the 

‘the combustor outlet within 


p. NTIS, PC A10/MF AOl; as 
Number DE85008275. 

Successfully operating a steam generator with a given fuel 
iehitneu:nvediiien wf cnetecl Gey coviteutet the wane of hot 
flux values experienced during periods of full load. Although de- 
posit thickness varies among sootblowing cycles, the net deposition 
rate must be approximately equal to zero if controlled operation or 

conditions are to be maintained. Therefore, deposits can 
be characterized at zero net deposition rate in terms of maintainable 
heat flux (MHF) for a specific value of sootblower jet energy. In- 
terpreting a range of heat flux values throughout a steam generator 
can be simplified by using a dimensionless ratio, calculated by di- 


The work described in this report is directed at measuring funda- 
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mental heat transfer properties in the pilot scale with sootblowing. 
Ion-exchange techniques have been applied to modify a subbitumin- 
ous coal and gain insight into the role of active ions, i.e., cations 
extractable by acid leaching techniques, that are widely thought to 
produce desposition problems. Results show the importance of in- 
cluding heat transfer and sootblowing in the investigation of fire- 
side deposition. New has been gained for the role of 
active ions. 13 references, 43 figures, 15 tables. 


17889 (DOE/PC/50266—9) Vaporization and devolatili- 

zation of coal water sprays. Ninth 

period ending November 11, 1984, 

(Carnegie-Mellon Univ., Picsbergh,, 

a . 1984. a FG22-82PC E 
A0l; 1; GPO Dep. File Number 


Investigations of the vaporization and devolatilization of 
coal-water slurry sprays are underway in order to learn about the 
fundamental processes leading to combustion of coal-water slurries. 
The first photographs of the new Parker-Hannifin atomizer are de- 
scribed. Atomizer design conditions are 600 lb/hr fuel flow rate 
and 90 psig atomizing air pressure. Photographs of the water spray 
without atomizing air provided information on the breakup mecha- 
nisms of the liquid sheet over the range of liquid flow rates studied. 
The photographs showed that the spray angle is smaller for water/ 
air sprays than for water sprays without atomizing air. Spray angles 
remain fairly constant over a range of water and air flow rates. As 
expected, atomization quality is a strong function of air/fuel ratio. 
Our earlier studies had found discontinuities in the spray patterns. 
The atomizers produced clusters of droplets rather than uniform, 
continuous sprays. This same behavior was observed in water/air 
sprays from the new Parker atomizer. Extensive improvements and 
additions have also been made to the spray chamber to prepare for 
particle/droplet size analysis of water and slurry sprays. 15 figures, 
1 table. 


17890 (DOE/PC/50271—T1) Combustion and fuel char- 
acterization of coal-water mixtures. Quarterly report, Octo- 
ber-December 1983. Draft. Hargrove, M.J. (Combustion En- 
gineering, Inc., Windsor, CT (USA)). Jan 1984. 5 
AC22-82PC50271. 36p. NTIS, PC A03/MF AOl; 1; GPO 
Dep. File Number D 85004112. 
This three-year research project will provide sufficient data 
on coal-water mixture (CWM) chemical, physical, and combustion 
properties to assess the potential for commercial firing in furnaces 
designed for oil firing. The project is divided into six tasks: (1) se- 
lection of candidate fuels; (2) bench scale characterization tests; (3) 
preparation of CWM for tests; (4) atomization and burner tests; (5) 
ash Gecomposition performance tests; and (6) commercial applica- 
tion and economics. In addition to developing technical data, the 
project will evaluate the economics of CWM production using ben- 
eficiated coals. The costs of beneficiation will be weighed against 
the reduced operating costs which result from improved perform- 
ance. During the fourth quarter of 1983 the following technical 
milestones were achieved: completion and submission of the final 
draft of the second level washability studies; procurement of two 
large batches of the reference coal; preparation of large batches of 
reference CWM; procurement of large batches of CWM from other 
vendors; preparation of three of the test burners; atomizer tests of 
the CE atomizer; ash deposition tests of two CWM'’s at two firing 
rates; and analysis of ash deposition data. 7 figures, 6 tables. 


17891 (@OE/PC/50271—T3) Combustion and fuel char- 
acterization of coal-water mixtures. Quarterly report, April- 
June 1983. Draft. Hargrove, M.J. (Combustion Engineering, 
Inc., Windsor, CT SA)). Jul 1983. Contract AC22- 
82PC50271. . NTIS, PC A03/MF A0l; 1; GPO Dep. 
File Number DE85004139. 

This three-year research project will provide sufficient data 
on coal-water mixture (CWM) chemical, physical, and combustion 
properties to assess the potential for commercial firing in furnaces 
designed for oil firing. The project is divided into six tasks: (1) se- 
lection of candidate fuels; (2) bench scale characterization tests; (3) 
preparation of CWM for tests; (4) atomization and burner tests; (5) 
ash deposition performance tests; and (6) commercial application 
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and economics. In addition to developing technical data, the 
project will evaluate the economics of CWM production using ben- 
eficiated coals. The costs of beneficiation will be weighed against 
the reduced operating costs which results from improved perform- 
ance. During the second quarter of 1983 the following technical 
milestones have been achieved: completion and submission of the 
final draft of the preliminary washability studies; selection of the 
eight coals to be included in the detail washability studies; selection 
of Atlantic Research as the primary slurry vendor; completion of 
the initial review of the other slurry vendor participants; develop- 
ment of slurry specifications and test procedures; procurement of 
the first large batch of the reference coal; recommendation of com- 
mercial burners for the combustion testing; modification of test fa- 
cilities in preparation for burner tests and ash deposition tests; and 
test firing of the reference coal in conventional pulverized form to 
obtain baseline data. The activities related to meeting these mile- 
stones are discussed in this report. 


17892 (DOE/PC/70724—T1) Laser diagnostics of coal 
combustion systems. Technical progress report. Churchill, 
R.J.; Groger, H.P. (American Research Corp. ta 
Radford). Jan 1985. Contract FG22-84PC70724. 
PC A02/MF A01; GPO Dep. File Number DE8 169. 
In order to study the sensitivity of various laser systems to 
the measurement of combustion products, a number of characteris- 
tics of the coal flame/laser beam interaction were investigated. The 
primary qualities of the coal flame are the strength of the scattering 
signal due to particulates and sooting and the blackbody irradiance 
extending to the ultraviolet. Since the fluorescence signal from the 
coal combustor has time decay constants on the order of those of 
Mie scattering, it was decided to consider both pulsed and CW 
laser systems rather than time-resolved fluorescence methods. Using 
whole cells as a source of scattering, bandwidths on the order of 
30-50 nm. were observed. The width of the scattering region indi- 
cates that resonance fluoroscopy should also be avoided. Hence, it 
was decided to observe fluorescence displaced from the resonance 
lines. Second, the broad band blackbody radiance of the coal com- 
bustion system was found to produce background noise in the low 
visible to ultraviolet. In order to reduce this effect additional ex- 
periments using a pulsed Ruby laser system have been initiated. 
Calculations indicate that the location of the laser beam with re- 
spect to the combustion system will be important. Based on the 
above results, it was decided to search for fluorescence data for the 
Na, K and polycyclic aromatic hydrocarbon (PAH) molecules in 
the visible spectrum displaced from resonance lines. Components of 
laser excitation and optical detection systems are being evaluated. It 
has been decided to begin the work using a Spectra Physics Argon 
Ion (CW) laser with a United Detector Powermeter for detection 
purposes. 


17893 (ERP/MSL—83-124) Melting characteristics of 
coal slags. Lemieux, G. (Department of Energy, Mines and 
Resources, Ottawa, Ontario (Canada). Mineral Processing 
Lab.). Oct Oct 1983. "1Op. NTIS Soy Sales Only), PC ‘A02/MF 
A01. File Number DE84901599 

Siuclees thin Uhiasilty uakesiaivnidiiiy of Cin ati dein geenainn 
obtained from the Canadian Combustion Research Laboratory 
(CCRL), it was observed that at high temperature and near the 
softening poing of the slag, the slag volume tended to expand. This 
expansion creates a problem in the viscosity measurements due to 
overflow and loss of material. The cause of the expansion of the 
slags at high temperature was examined using a Leitz heating mi- 
croscope. The results showed that the as-recieved slag samples con- 
tained minor amounts of unoxidized carbon. Near the softening 
point, the residual carbon is oxidized carbon. Near the softening 
point, the residual carbon is oxidized and, as a result, both CO and 
CO; are released causing the melt to expand. In order to suppress 
this expansion, the slag samples were calcined at 800°C in air. 
During the calcining the carbon residue was fully oxidized and 
hence no expansion of slag should occur during viscosity mearure- 
ments. 2 references, 1 figure, 2 tables. 
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17894 (EUR—9057-EN) Production of steam for electric- 


Fluidized-bed combustion tests of high sulphur anthracites 
were carried out in a 0.6 x 0.6 m fluidized-bed combustor with and 
without limestone additives at different fluidizing velocities and 
excess air levels and at operating temperatures between 850 and 950 
C. It was possible to burn the anthracite successfully but the extent 
of carbon burnout was disappointing; methods of improving it are 
discussed. The response of the fluidized bed system to transient 
conditions generated during slumping and reactivation are discussed 
with respect to load control. Several limestones were assessed in 
terms of their ability to retain sulphur; the corrosion resistance of 
three alloy materials (Inconel 600, Incoloy 800 and AISI Type 316) 
which are candidates for in-bed components, was tested but all 
three behaved poorly. (30 refs.) 


17895 (NP—5770149, pp 14.1-14.60) Coal-fueled fluid- 
ized bed - the present and 
limitations. Stoholm, P. Jan 1984. (In Danish). NTIS (US 
Sales Only), PC A16/MF AO0O1. File Number DE85770149. 

EFP-81. 

In Technological development and its impact on the future 
— a. Se 2. Evaluation commissioned by the 
Danish oO 

Tatas parece men lan daniel de 
with atmospheric bubbling or circulating fluid beds (respectively 
AFBC and CAFBC reactors) differ from reactors with pressurized 
bubbling or circulating fluid beds (respectively PFBC and CPFBC 
reactors). AFBC is commercially available, but not in a full-scale 
power plant. CAFBC seems to be the right choice for effects from 
few MWsub(t) up to several 1000 MWsub(t), if the economy proves 
to be competitive. The PFBC is based on a combi-process and can 
come to a performance effect of 43%, while the traditional coal- 
fueled systems give about 37-38%. The gasification combined cycle 
(GCC) can become a serious competition to the first-generation 
PFBC after year 2000. Various highly efficient FBC power plants 
of the second generation will be probably set into operation about 
2000-2030. 


17896 (NP—5780242) Pulverized coal combustion. Radi- 
oe P. (Dantas Tekin Hos jskol Sean 
ensen, ole, 

Lab. for Varme- o =e 1983. 32p. (in 
Danish). NTIS ws: Soaica O Only). Pc A03/MF AOl1. File 
Number DE85780242. 

A computerized model of the combustion model in power 
plant boilers has been developed. The program has to be specified 
for the purposes of a) coal combustion b) gas and particulate flow 
c) energy and mass balance d) radiation. While the flow and 
energy-balance programs are in preparation, the radiation program 
is implemented and calculations based on the Monte Carlo method 
are given. 


17897 (NP—5780243) Information on the EFP-project 
coal-combustion. Limkilde Hansen, S.; Toerslev Jensen, P.; 
Jensen, H.; Petersen, L.A. (Danmarks Tekniske —— ole, 
Lyngby. Lab. of Heating and Air Conditi ; EL 


A.m.b.A., Ballerup (Denmark); Aalborg hipyard oo 
(Deumark)). Aug 1983. 26p. NTIS (US Peale Only), PC 
A03/MF AO1. File Number DE85780243. 

The purpose of the project is to set up a detailed three-di- 
mensional EDP model of the pulverised-coal combustion process in 
large combustion chambers. The model will be applicable to the 
design for boilers, to the evaluation of the suitability of different 
coal qualities for combustion in different boilers, and to the optimis- 
ation of the combustion process. The entire model will consist of a 
number of submodels and subprogrammes of which the following 
are the most important: a) The energy equation b) The conserva- 
tion of matter c) Gas flow model d) Turbulence model e) Thermal 
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radiation model f) Model describing the combustion of pulverised 
coal. 


17898 (STEV-FBA—84-18) Fluidized bed boiler at 
Chalmers - Conclusions from experi- 

er, B. (Statens Energiverk, 
Stockholm (Sweden)). Aug 1984. 23p. Gn Swedish). (CTH- 
A—84-138). NTIS IS Sales Only), A02/MF AO1. File 
Number DE85750595. 


This is a summary of the experiences obtained with the fluid- 
ized bed boiler at the Chalmers University of Technology until 
June 1984. The information is also available in the references, most 
of which are in English. 


mixture combustion technology. Schu- 

( i — So NJ, USA; or a gp 

Corporation 1981 480p. Noyes Data Corp., at 
Grand Ave., Park Ridge, NJ 07656 $48.00. 

This book reflects the current status, on an international 

and stabilization, com- 

The book is based on selected 

sie diay tan Sted Sieaatviak Speeders on Goh Oe ter 

ture Combustion sponsored by the US Department of Energy. The 

objective of any coal-oil mixture (COM) combustion program is 

generally to reduce domestic dependence on imported petroleum 

products by substituting coal for an appreciable portion (an estimat- 

ed 300,000 barrels/day in the case of the US) of the oil used in ex- 

isting boilers and combustors. COM has been demonstrated to be a 

viable and economic alternate fuel for potential utility and industri- 


be used to replace oil in the mid to late 1980s will depend on the 
relative prices of coal and oil, and the site-specific economics of 
COM vs oil. 


0150 Marketing And Economics 


REFER ALSO TO CITATION(S) 17837, 17840, 18530, 18531, 18532, 18545 


17900 (EDP—25) Nonpremium fuel markets in UK in- 
dustry: prospects for coal. Cattell, R.K. (Cambridge Univ. 
(UK)). Nov 1982. . University of Cambridge, Energy 
Research up, 

This report forms part of a study on UK energy carried out 
by members of the Cambridge Energy Research Group. It analyses 
fuel use in the non premium fuel market i.e. the bulk heat market 
where the properties of cleanliness, handling or controllability of 
combustion are unimportant or can be accommodated. It is this 

where coal has been replaced by other fuels in recent dec- 

has to recapture in order to stage a revival over 
years. Using Department of Energy scenarios and 
a model of the boiler stock, levels of coal use are projected for 
1990 and 2000 for various payback periods, and under different aid 
and gas withdrawal policies. (26 refs.) 


(iCTIS/M—0173) Prospects for US coal exports 
to Western Europe. Long, R. (SEE CODE- 9050116 IEA 
Coal Research, London (UK)). 1984. 19p. IEA Coal Re- 
search, London, England. 

This paper was presented at the Western Coal 
Conference, Denver, CO, USA, 8 Nov 1984. Current IEA Secre- 


Akeemnaeal coisa de tidiaienret tadtetoanes 
in Western Europe are assessed with particular emphasis on the 
way problems and prospects affect individual countries in the 
region. Thirdly, patterns of trading and the policies being followed 
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by Europeans attempting to maximise security of coal supply are 
described. In conclusion, the position of the US coal industry as a 
high-cost marginal supplier in meeting contractual and spot market 
needs is discussed. 


17902 (STEV-TORV—83-7) Systems analysis - produc- 
tion of peat for energy. Final report stage 1. Liljekvist, J.O. 
Statens Energiverk, Stockholm (Sweden)). Aug 1983. 411p. 
° Swedish). NTIS (US Sales Only), PC Ail8/MF AOl1. 
File Number DE85750600. 

The purpose of this project is to establish a calculation 
system that allows comparative economic calculations among dif- 
ferent systems for production of peat-energy. The calculation 
system shall also be useful in analyzing development opportunities 
in both machineries and processes that can be incorporated in a 
production system. This phase covers data collection, construction 
of calcultion methods and some examples of method application. 
Technical and economical data on commercial production systems 
(e.g. milled peat and sod peat) and a few systems based upon new 
technology have been collected. The analyzed systems include 
plant capacities from 5.000 to 100.000 tonnes of dry matter annually 
and covers the whole chain of processes starting at the bog and are 
also including the end use plants. Economical data, July 1982, have 
been treated and summarized in a form that serves as a basis for 
cost analysis of the various production systems. The basis to a 
method for cost calculations for comparison of different peat pro- 
duction systems, has been worked out. The premises for calculation 
are established and the principles for execution of the calculation 
are investigated and presented in the report. For the production 
steps included - bog-preparation, fuel manufacturing, transport and 
conversion of the fuel to useful energy calculation links have been 
identified. In this part of the work, special attention was taken to 
essential cost affecting factors. A system for grouping of costs and 
systematizing of the database have been constructed. The system 
for caclulation is constructed to easily allow adding of new meth- 
ods and Processes. Updating and revision of data can be done as 
new experience occures. In the present form the calculation system 
can be used for manual calculation, showed through some applica- 
tion cases presented in the report. 


0160 Health And Safety 


REFER ALSO TO CITATION(S) 17801, 19228, 19239, 19251, 19252 


17903 (PNL-SA—11362) menage yd approach to 
, characterize and minimize, potential health and envi- 


ronmental problems associated with chemically complex mix- 
tures: a case . Gray, R.H. (Pacific Northwest Labs., 
Richland, WA (USA). Nov 1984. Contract AC06- 
76RLO01830. 18p. (CONF-8411149—1). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85007155. 
From 4. annual meeting of the Society of Environmental 
Toxicology and Chemistry; Arlington, VA, USA (6 Nov 1984). 
Chemists, biologists, and ecologists at Gonlte 's Pacific 
Northwest Laboratories are developing a data-base to evaluate risk 
to man and the environment from large-scale deployment of vari- 
ous synfuel options. Since 1976, chemically complex materials pro- 
duced by several coal liquefaction processes and under various 
stages of process design and operating conditions have been 
screened for potential health and environmental effects. Biological- 
ly active materials have been fractionated and rescreened. Chemical 
constitutents of biologically active fractions have been identified, 
and the environmental fate of problematic agents is currently being 
determined. Preliminary results had indicated that full-boiling-range 
coal-derived liquids were generally more active than shale oil and 
petroleum crudes in biological and ecological test systems. Several 
biologically active agents were identified, including primary aro- 
matic amines (PAA), polynuclear aromatic hydrocarbons (PAH), 
and phenols. Although some components of coal-derived materials 
were taken up by biota and metabolized, hydrotreating, a refining 
or upgrading process, reduced PAA, PAH and phenol content, as 
well as mutagenicity, carcinogenicity and toxicity of coal liquids. 
Also, selective distillation restricted PAA and PAH content, as 
well as mutagenicity and carcinogenicity, to high-boiling-range coal 
liquids. The growing health and environmental data-base has pro- 





vided input for assessment, and has been used by developers when 
selecting process modifications and product slates (marketable prod- 
ucts that boil below 700°F) that minimize risk to man and the envi- 
ronment. These data have also been used in developing occupation- 
al health and industrial hygiene practices, and may aid selection of 
control technologies. 18 references, 2 figures, 2 tables. 
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17904 (NP—5750583) Research and development: Some. 
tunities for Norwegian . Petroleum technologies for 
the 1980's. (Royal Norwegi Council for Scientific and In- 
dustrial Research, Oslo). 1984. . NTIS (US Sales Oniy), 
PC A05/MF AO1. File Number DE85750583. 

The Council for Scientific and Industrial Research set up a 
Petroleum Technology Secretariat which produced a 15-year per- 
spective analysis for the petroleum sector at the beginning of 1983. 
Estimates of what technology the industry was likely to require in 
the coming 5 years and what this technology was likely to cost 
were worked out afterwards and discussed. Then the final version 
of the analysis was worked out and is presented in this report. The 
R and D areas dealt with are: 1) Exploration technology. 2) Reser- 
voir technology. 3) Fixed and floating structures. 4) Subsea tech- 
nology. 5) Production technology and operations. 6) Drilling oper- 
ations. 7) Marine services. 8) Pipelines, and storage. 
9)Safety and emergency preparedness. The fields where R and D 
are required are dealt with and priorities are suggested. 


0202 Geology And Exploration 
REFER ALSO TO CITATION(S) 18067 


17905 (USGS-CIRC—899) Assessment of undiscovered 
conventionally recoverable petroleum resources of 


Indonesia. 
Riva, J.P. Jr. (Geological Survey, Alexandria, VA (USA); 


Library of Congress, m, DC (USA). Congression- 
al Research Service). 1983. 22p. US Geological Survey, 604 
South Pickett St., Alexandria, VA 22304. File Number 
TI85900599. 

The estimates of undiscovered conventionally recoverable 
petroleum in Indonesia at probability levels of 95%, 5%, and statis- 
tical mean are for oil (in billions of barrels): 5, 35, and 16; and for 
gas (in trillions of cubic feet): 13, 94, and 42. In Indonesia, petrole- 
um occurs in five types of basins: forearc, back-arc (foreland), 
median, inner-arc, and downwarp-into-small-ocean basins. The 
back-arc, median, and downwarp basins have significantly greater 
petroleum potential than do the fore-arc and inner-arc basins. The 
latter two types are expected to yield only small discoveries; also, 
significant portions of such basins lie in water depths in excess of 
1000 m. The back-arc basins have been the most petroleum produc- 
tive, but they also have been the most extensively explored. The 
greatest undiscovered petroleum potential is estimated to lie in the 
downwarp and median basins. In Indonesia, six general types of ge- 
ological settings or plays have been identified as being favorable for 
petroleum accumulation. They are transgressive clastic sequences, 
regressive clastic sequences, deltas, carbonate platforms, pinnacle 
reefs, and fractured igneous and volcanic rocks. The multiple-pay 
transgressive clastic reservoirs in the back-arc basins have produced 
most of Indonesia's crude oil. In several basins, carbonate platform 
porosity has become a primary exploration target, but each reser- 
voir (reef, bank, or bioclastic zone) tends to be restricted in size. 
ee et ee a ae ee ae 

and has a moderate to high pour point, a low sulfur content, and 
relatively low gas to oil ratio. 18 references, 5 figures, 3 tables. 


0203 Drilling And Production 


(CONF-850312—1) Effect of annulus water on the 
wellbore heat loss from a steam well with insulated 
tubing. Aeschliman, D.P. (Sandia National Labs., Albuquer- 
que, NM (USA)). 1985. Contract AC04-76DP00789. 24p. 
NTIS, PC A02/MF A01; GPO Dep. File Number 
DE85006741. 

From SPE annual California regional meeting; Bakersfield, 
CA, USA (25 Mar 1985). 


Recently completed field experiments using an instrumented 
string and test well have verified that the presence of annulus water 
in injection well annuli introduces a real and economically impor- 
tant heat loss mechanism - wellbore refluxing - for surface-generat- 
ed steam. Measured boiling heat transfer rates at local hot spots are 
sufficient to maintain steady refluxing over a realistic range of in- 
jection conditions and overburden properties. It is shown that with 
the wellbore wet, the thermal properties of the cement and over- 


automatically assume that a nonventing annulus is dry. Insulated 
couplings have been demonstrated to reduce coupling heat loss by 
up to 35% in a dry well, and in wet wellbores to prevent signifi- 
cant boiling at the coupling, typically the primary source of reflux- 
ing. Heat loss estimates for refluxing or flooded wellbores indicate 
large incremental economic penalties, of the order of $100 million 
annually in the US alone. The successful demonstration of simple, 
easily implemented, insulated coupling designs, and the confirma- 
tion that wellbore heat loss in refluxing annuli scales with annulus 
pressure in a predictable manner, suggests that much of this loss is 
preventable. 15 references, 14 figures. 


0204 Processing 


biphase 
W.E.; Maddox, J.P. (Biphase Energy “Division, 
Transamerica Delaval, Santa Monica, om I Mech E 
Conference Publications; No. 1984-2, 235 26th 1984). 
(CONF-8403151—). 

From 2. European congress on fluid machinery for the oil, 
petrochemical and related industries; Hague, Netherlands (26 Mar 
1984). 

* Ais anal aaittin snlduams dadiiaees diaiteiaiite 
separates gas/liquid components from a multi-phase mixture under- 
going a pressure letdown process. Performance has been demon- 
strated in geothermal and waste-heat recovery applications and 
commercial machines are now being marketed for these uses. Cur- 
rently, a program is underway to develop a commercial unit that 
operates on a variety of gassaturated hydrocarbon streams. The 
United States Department of Energy is currently cost-sharing two 
complimentary programs to demonstrate a two-phase turbine for 
oil-gas applications. The first program involves subscale testing on 
slipstreams to develop design data. The second program involves 
the design fabrication and testing of a full-sized turbine designed to 
handle the full flow of one off-shore platform (100,000 bbls/day). A 
turbine for this application must have unique design features be- 
cause there is dissolved gas in the hydrocarbon that comes out of 
solution during the pressure letdown. The liquid-gas mixture that is 
formed has a high tendency to foam, thus complicating the separa- 
tion process. In addition, the stream may contain suspended solids 
and water which must also be handled by the turbine. This paper 
describes the two types of turbines used in this application, dis- 
cusses factors affecting performance, presents the theoretical per- 
formance and gives the experimental corroboration of the theory 
used to design the turbines. Finally, the preliminary results of slip- 
stream testing crude oil-gas on crude oil-gas mixtures are presented. 


0206 Health And Safety 
REFER ALSO TO CITATION(S) 17916, 17921, 19252 


17908 Renal toxicity of middle distillates of shale oi] and 
petroleum in mice. Easley, J.R.; Holland, J.M.; Gipson, L.C.; 
Whitaker, M.J. (Oak Ridge National Lab., TN). Toxicoi logy 
and Applied Pharmacology; 65: 84-91(1982). Contract W- 
7405- NG-26. 

The tumorigenic potential of middle distillates (JP5, JP8, and 
diesel fuel marine) of shale oil and petroleum was studied by chron- 
ic dermal application on mice. These materials were applied to the 
backs of young C3Hf/Bd mice three times weekly for 60 weeks. 
After 30 weeks of treatment, increased water consumption was ob- 
served in all test groups, and increased urine production was seen 
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REFER ALSO TO CITATION(S) 17926, 18545, 18585 


of oil income, GNP, consumption and investments, imports and ex- 
ports, unemployment and labor migration from exporting industries 
to service industries; all variables result from exogenous decisions 
about oil production. Though the model is based on behavioral 
theory of economic decision making at the microeconomic level, it 

well major behavior modes of macroeconomic indica- 
tors from the 1970s. The most attractive oil policy has been found 
to be a dynamic and firm ceiling on spending. Dynamic means that 
growth in spending should be limited, spending should not increase 
unless the economy is appropriately buffered against oil price drops 
by foreign savings and spending should never exceed a maximum 
ceiling set to ensure a desirabel distribution of benefits and prob- 
lems over time. Firm means that the ceiling cannot be changed by 
Parliament within an election . If a firm ceiling on spending 
is politically infeasible, oil production should be kept lower than 
otherwise. 


economical variables. Furset, H. (Christian Mi- 
chelsens Inst. for Vitenskap og Aandsfrihet, Bergen 
(Norway)). Dec 1982. 58p. (in Norwegian). NTIS (US Sales 
Only), PC A04/MF AO1. File Number DE85780269. 

In the report quantitative calculations for the total petroleum 
activity up to the year 2010 at varying conditions in the uncertainty 
of production, field costs and the long-term and short-term price 
development are carried out. Other variables included in the calcu- 
lations are investment, activity level, cost development and compa- 
ny parametres. The uncertainty of complex variables is a result of 
the price uncertainty. The importance of uncertainty in production, 
cost and prices on future tax income and other complex variables is 
discussed. 


17911 (CMI-R—822125-2) Uncertainty in economical pe- 
troleum variables. Pt 2. The uncertainty 


of the development 

tendency and level of instability of the oil price. Moxnes, E. 
Christian Michelsens Inst. for M egemagg Ba. og Aandsfrihet, 
— lorway)). Dec ie 59p. (In Norwegian). NTIS 
a Only), PC AOl. File Number 
85780270. 
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An oil market model, OILTANK, has been used to to study 
the development tendency and the instability of the oil price. 
tendency is going upward up to the year 2015 then it goes 
‘Tho ai cauiied too seuula allies, ‘Shn-nnnastatate 4a the 
lated figures increases the oil price up till year 2010. In a chapter 
short-term deviances from the oil price development tendency and 
required measures in order to deal with them, are discussed. The 
authors believe that from year 2010 and onwards synthetical oil 
will have a predominant role in the oil market and be one of the 
factors causing the overall oil price to fall. 28 drawings, 2 tables. 


17912 (CMI-R—832110-2) Study of some incentive prop- 
erties of the Canadian petroleum taxation a, © Vangsnes, 
K. (Christian Michelsens Inst. for ve 7 ihet, 
Bergen (Norway)). Apr 1983. 89p. NTIS (US Sales Only), 
PC A05/MF AOl1. File Number DE85780271. 

The Canadian National Energy Program have provisions di- 
rectly affecting the economic behavior of oil and gas companies 
which are discussed in this report. Only the fiscal regimes that face 
companies engaged in conventional oil and gas operations in Alber- 
ta and in the Canada Lands are studied. Income taxes and royalties 
are calculated. Deductible allowances, the Petroleum Incentives 
Program, tax lags and loan financing are dealt with. A consept of 
marginal tax rates based on a company’s decision criteria and exe- 
cutable formulas for marginal tax rates resulting from the Canadian 
system of petroleum taxation are developed. The areas of Alberta 
and Canada Lands are treated separately because taxes are calculat- 
ed differently in the areas. The computer program used for calcu- 
lating tax rates is presented in an appendix. Some aspects of the Ca- 
nadian system of petroleum taxation are discussed. The main con- 
clusions are that the tax system leads to domestic companies hold a 
strong competitive edge against foreign companies. Companies tend 
to move from Alberta to Canada Lands. Under certain conditions 
tax exemption rates may easily reach 100%. Generally the tax 
system is not neutral in the production phase. Improvement in the 
incentive system could be made. The energy program seem to in- 
crease opportunities for Canadian oil companies. 


17913 (CMI-R—832150-3) Petroleum taxes and resource 
administration. Nystad, A.N. (Christian Michelsens Inst. for 
Vitenskap og RET Bergen (Norway)). Jul 1983. 28p. 
(In Norwegian). NTI $ US les Only), PC A03/MF AOl. 
File Number DE85750578. 

Petroleum taxes are aiming at distributing the income be- 
tween companies and the state. At the same time taxes will influ- 
ence company desicions. The article discusses the distribution and 
incentive properties of tax systems and their mutual connection. As 
basis a product function of a petroleum reservoir is used which re- 
flects the aggregated reservoir technological boundary conditions. 
This enables the authors to study the producer's adaption to various 
tax systems. 


17914 (CMI-R—832150-4) Petroleum taxes and resource 
exploitation of petroleum reservoirs. ae A.N. (Christian 
Michelsens Inst. for Vitenska 

(Norway)). Dec 1983. 16p. (in aa 

Only), PC A02/MF A0O1. File Number DE85750579. 

The report quantifies the tax system impact on the choice of 
development course and resource exploitation of a petroleum reser- 
voir. Three different petroleum tax systems are introduced. The 
present Norwegian petroleum tax system is system A. System B is 
equal to the present day system exept that the writing off and the 
free income start at the time of investment in stead of when pro- 
duction commences. System C is a cash flow taxation system and 
the authors show that income will increase substantially by intro- 
ducing a system of this kind. 


17915 (CMI-R—832250-1) Field evaluation - uncertainty 

in profitability due to uncertain oil price. Moxnes, E.; Haa- 

berg, T. (Christian Michelsens Inst. for Vitenskap og 

Aandsfrihet, Bergen (Norway)). Sep 1983. . (in Norwe- 

oe. NTIS (US Sales Only), PC <A03, AOl. File 
umber DE85750580. 


The report deals with the profitability uncertainty for two 
hypothetical oil fields. Only the uncertainty due to prices is ana- 
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orwegian oil ee Se 
on Oil and Economics (Norway)). May 1982. 49p. Same 
Conference on Oil and Economics, P.O. Box 826, N- 
renee ON Norway. File Number DE85780245. 
rom Bergen conference on oil and economics: petroleum 
risks - pana risk aspects of Norwegian oil activity; Bergen, 
Bag, = May 1982). 
will have to live with the risks and not let future 


duced on a system basis. Necessary data must be aquired to ensure 
safe oil production. The problems of insurance are dealt with. The 
capacity has at present not quite reached a desirable level. Statisti- 
cal expressions for uncertainty in Gross Profit and problems of eco- 
nomic forecasting are considered. One article discusses the advan- 
tages and drawbacks of financial investments abroad. Given the 
present conditions there will probably not be a sizable capital 
export from Norway in the near future. 


17917 (CONF-8205294—, pp 41-47) Financial invest- 
feasible risk-reducing alternative. 


ments abroad. A Reinert- 

sen, T.R. (The Norwegian Banker’s Association, Oslo). May 

1982. 3001 Conference on Oil and Economics, P.O. Box 
826, N-5001 Bergen, Norway. File Number DE85780245. 

Bergen conference on oil and economics: petroleum 

risks - Sune ai wabonae a Wasaealins aie acon Bergen, 


Norway (11 May 1982). 
nape i= ) discusses the need for reducing risk, comments 


on various types of capital exports and how capital can be orga- 
nized. The involved principles are briefly discussed and the possi- 
ee ee een ae 
few years is examined. The author finds it unlikely that Norway 
will be a sizeable capital exporter in the near future. The current 
tendencies in national economic and industrial policy support this 
view. Also a gross capital export would require gross income flow 
from the North Sea which again is dependent of a rise in the real 
price of oil. Finally there are comments on how to influence Nor- 
wegian industry and trade by means of gross capital flow to and 
from abroad. The basic structure of the Norwegian economy and 
industry is described briefly and the oil sector is presently dominat- 
ing. These structures can only be changed gradually and capital ex- 
ports may be a measure to be employed in the process. 


17918 Saag pa 30-40) Uncertainties in 
future cash-flow auidenitn dls L.K.; 


Furset, H. (Chr. 
Michelsens eee Ber; ‘Bergen (Norway). May 1982. sae 
Conference on Oil and P.O. Box 826, N- 
Bergen, Norway. File Number DE85780245. 
F Ber, on oil and economics: petroleum 
risks - economic risk aspects of Norwegian oil activity; Bergen, 


oe May 1982). 
uncertainties in Gross Profit of the 


and company operation are briefly dealt with. Price uncertainty and 
three methods currently in use for price forecasting are briefly de- 


Bergen, Norway. File Number DEES 7B045. 

From Bergen conference on oil and economics: petroleum 
risks - economic risk aspects of Norwegian oil activity; Bergen, 
Norway (11 May 1982). 

The article mentions which markets are participating in the 
insurance of installations in the North Sea, mainly London, Amer- 
ica and Scandinavia. It describes briefly the reinsurance 
pinpoints the necessity of keeping a tight control of 
the reinsurance. The insurance pattern 


The major problem in the insurance industry is accumulation. It 
not only a question of more than one installation being hit on one 
occation. It is also a question of accumulation between branches. 
Additional covers to the physical damage insurance are mentioned. 
The premiums seen as a whole have been reduced. However, there 
is a conflict between company desires and oil i 

size of premiums. A main source of building up a 

future demands, are premiums. The branch has 

and hopes for time to build up a solid market with 

before major loss occurs. This would maintain 

enable it to offer increased service of additional 

present due to lack of capacity, there is no cover for f. ex. 
interuption or loss of earnings at an attractive price. The North 
thociotden, dapiebantie sip tendnbieteh giekepllee inir dea Gua a 
try. 


17920 (CONF-8205294—, pp 2-10) Risk 

and Norwegian petroleum . Norman, V. (Norges han- 
delshoeyskole, Bergen). May 1982. Bergen Conference on 
Oil and Economics, P.O. Box 826, N-5001 E Bergen, Norway. 
File Number DE85780245. 

From Bergen conference on oil and economics: petroleum 
risks - economic risk aspects of Norwegian oil activity; Bergen, 
Norway (11 May 1982). 

The article deals with various economic and political ap- 
proaches to handling risks in the Norwegian petroleum 
The author emphasizes that the uncertainty regarding the net worth 
of the petroleum is pri ly We know enough 
about reserves south of 60sup(o) to be fairly sure of substantial pe- 
troleum production well into the next century; and the size of re- 
serves for subsequent production does not matter greatly for 


pendent of oil and gas markets. By concervative policy 
essentially little can be done to reduce the risks; however, 
flow uncertainty can be reduced. Net inty can 
lowered by more rapid depletion, changes in the tax 
The author feels that these measures combined with a 
ing policy would be applicable. However, substantial 
and Norway will have to live with them and not let the 
level of future petroleum revenue be decisive for domestic 


ail 


File Number DE85780245. 
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From Bergen conference on oil and economics: petroleum 
risks - economic risk aspects of Norwegian oil activity; Bergen, 


ee Se 5 : 

Tie ester with the various risk areas separately. He 
has the following headings: The geological risk. The reservoir engi- 
neering risk. The technical risk. The human risk. There are three 
different approaches to reducing geological risk. 1) Improving per- 
liens he teneviing Anghnotion tochalanas ond gueleghenl os: 
derstanding. 2) Spreading over different prospects in 
different basins along the shelf. 3) Ensure that even the apparently 
less prospective structures are not overlooked in the total explora- 
tion effort. It is in this field there are great potential benefits from 
very modest costs. In the development phase accurate knowledge 
about the geological structures will enable sound dimentioning of 
installations. The risk of not recovering reserves must receive con- 
siderable attention. Sufficient and reliable data about the reservoir 
and it's behaviour during production will remove the risk of mis- 
judgement substantially. Mapping of the various stresses and strains 
which the installations are subjected to and their responses to them, 


engineering 
properly. The equipment must function mae: The individual 
risks in the development plan must be taken care of but the system 
is as secure as the weakest link. Risk must be reduced on a system 
basis. To reduce the human risk one will have to improve condi- 
tions in oil production and areas connected with it. 


17922 (CONF-8205294—, pp 11-15) How can a small pe- 
troleum-producing bone risks. Adams, R.D. (Mobil 
Oil Corporation, New York (USA)). May 1982. Bergen 
Conference on Oil and Economics, P.O. Box 826, N-5001 
Bergen, Norway. File Number DE85780245. 

From Bergen conference on oil and economics: petroleum 
risks - economic risk aspects of Norwegian oil activity; Bergen, 


Norway (11 May 1982). 
Tie  ssticle discussed , discussed various ways of handling risks. It fo- 


cusses a great deal on tax systems. The key points for a small petro- 
leum producing country to consider when minimizing the risks as- 
sociated with petroleum resource development in the authors view, 
ee een eee eee ae 
associated with exploration. 2) Make the rewards commensurate 
with the risks. If acreage is in a more difficult environment, or geo- 
logical appraisal indicates limited reserves, the companies should be 
permitted larger percentages of interest. 3) Maintain a policy with 
reasonable flexibility to provide appropriate incentives for private 
companies to continue investing even if basic price for supply as- 
sumptions changes. 4) Evaluate politically conceived regulations to 
determine whether they are unduly burdening private company re- 
sources with excessive costs unrelated to petroleum development. 
5) In providing advantages to state oil companies, consider the 
effect on competition, as well as the state company’s capability to 
handle a multitude of attractive but high-cost, high-risk projects. 6) 
Recognize the need for a cooperative approach in financing mega- 
projects. 7) Keep an open mind and be prepared to reserve those 
decisions which may hold considerable surface appeal but which, 
by drying up private investment, may prove detrimental to the na- 
tional interest in the long run. 8) Finally, do not expect miracles. 
The nature of the business is such that we will never eliminate the 
risks associated with oil and gas development. By working togeth- 
er, however, in a spirit of trust and cooperation, we can go a long 
way toward reducing them to an acceptable level. 


17923 (@OE/EIA—010%84/12)) Petroleum Supply 
Monthly, December 1984. (USDOE Energy Information Ad- 
ministration, Washington, DC). Feb 1985. 102p. NTIS, PC 
A06/MF AOl - GPO; GPO Dep. File Number 
DE85007531. 

This report contains detailed statistics on the supply and dis- 
position of petroleum and petroleum products for December 1984. 
Information on crude oil, gasoline, distillate fuel oil, residual fuel 
oil, and li petroleum gases are included. Summary statistics 
include data from 1973 through January 1985. Detailed statistics 
show production for the current month as well as the year-to-date. 
Data are also tubulated for the US Petroleum Administration for 
Defense (PAD) District which include field production, refinery 
production, imports, stock withdrawal or addition, unaccounted for 
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crude oil, net receipts, crude losses, refinery inputs, exports, prod- 
ucts supplied, and ending stocks. The featured article, US Petrole- 
um Import/Export Trends, highlights 1984 activities and discusses 
historical US trade patterns for crude oil and petroleum products. 
12 figures, 33 tables. 


17924 ae te 12)) Petroleum Marketing 
Monthly, December 1984. (USDOE Ener, aa 
Administration, Washington, DC. Office of Oil and Gas). 
Feb 1985. 135p. NTIS, PC A0O7/MF A0Ol1 - GPO; PO 
Dep. File Number DE85007907. 

This publication presents monthly summaries of petroleum 
statistics for the United States, Petroleum Administration for De- 
fense (PAD) Districts, and individual states. Four types of petrole- 
um product statistics are included: sales prices of petroleum prod- 
ucts; sales volumes of petroleum products; percentages of petrole- 
um product sales; and first sales of petroleum products for con- 
sumption. The publication highlights salient statistics in a summary 
section, and covers each of the four subjects in detail in other, sepa- 
rate sections. The first tables in each of the first four sections pro- 
vide national-level statistics on sales of the various products to end- 
users and for resale. The following tables provide finer geographic 
and type of seller detail and are grouped by product, beginning 
with motor gasoline and ending with either residual fuel oil or pro- 
pane. To aid the reader in determining market changes, the majori- 
ty of the tables show data for the report month and previous month 
for the current year, and the report month for the previous year. 16 


figures, 65 tables. 
0209 Environmental Aspects 


17925 (NP—5900622) Effect of oil and gas well drilling 
fluids on shallow groundwater in western North Dakota. 
Murphy, E.C.; Kehew, A.E. (North Dakota Geological 
Survey, Grand Forks (USA)). 1984. 165p. NTIS, PC A08/ 
MF AOl1. File Number DE85900622. 

Upon completion of an oil and gas well in North Dakota, 
the drilling fluid is buried in the reserve pit at the site. Reclamation 
of the drill site is expedited by digging a series of trenches which 
radiate out from the reserve pit. The majority of buried drilling 
fluid is ultimately contained within these 5-7-metre deep trenches. 
These fluids are commonly salt-based, i.e., they contain a concen- 
tration of 300,000 +- 20,000 ppM NaCl. In addition, these drilling 
fluids also contain additives including toxic trace-metal compounds. 
Four reclaimed oil and gas well sites were chosen for study in 
western North Dakota. The ages of these sites ranged from 2 to 23 
years. A total of 31 piezometers and 22 soil water samplers were 
installed in and around the drill sites, and quarterly groundwater 
samples were obtained from these instruments. The local ground- 
water flow conditions were also determined at these sites. Results 
of both the water analyses and earth resistivity surveys indicate that 
leachate is being generated at all of the study sites. Water obtained 
from the unsaturated zone beneath the buried drilling fluid at all of 
the four study sites exceeds some of the recommended concentra- 
tion limits and maximum permissible concentration limits for trace 
elements and major ions (As, Cl~, Pb, Se, and NOs”). These values 
are greatly reduced in the unsaturated zone as the depth from the 
buried drilling fluid increases. This reduction is assumed to be the 
result of attenuation of these ions by cation exchange on Na mont- 
morillonitic clays. Two of these study sites represent the typical 
geohydrologic setting for the majority of oil and gas well sites in 
this area. At these sites the saturated zone was not monitored. The 
reduction in ion concentration in the unsaturated zone suggests that 
there would be very little impact on the groundwater from this 
buried drilling fluid at these two sites. 46 references, 58 figures, 3 
tables. 


17926 (SI-R—820222-2) Cost/benefit ate of Norwe- 

= oil spill preparedness. Fredrikson, G.; Ibrekk, H.; Jo- 

hannessen, K.I.; Kveseth, K.; Seip, H.M.; Seip, K.L.; Wen- 

es Oestby, M.; Naess- Ulseth, ) Jansson, D. (Sentra- 

linstitutt’ for Industriel Forskning, Oslo (Norway)). Oct 

1983. 52p. NTIS (US Sales Only), "PC A04/MF AO1. File 
Number T5E85750582. 





A set of methods and models have been developed which 
may give decision makers substantially better basis for identifying 
and specifying alternatives and make decisions. Questions and prob- 
lems which can be analysed are: 1) Comparison of different state- 
gies for oil spill combat of the mechanical types. 2) Efficiency of 
collection it needed to make various kind of preparedness 
cost-effective. 3) To store oil collection equipment centrally and if 
so where should depots be located. 4) The cost-effectivness of in- 
troducing new kinds of equipment in the preparedness and/or to 
change the compound of equipment. 5) How would different 
budget limitations affect the cost-efficiency of the preparedness. Ex- 
amples of such analyses are described in the report. In the assess- 
ment of cost of oil spill combat actions and preparedness costs the 
expected damage reduction must be included. Studies of individual 
fields within the area of oil spill preparedness must be put into a 
logical relation. Such framework is produced. The use of the meth- 
ods and models developed are demonstrated in analyses of ways of 
organizing the preparedness, cost-efficiency of today’s oil spill pre- 
paredness, alternative action strategies and a reduction of the costs 
of preparedness of 25% by reducing the quantity of heavy and 
medium heavy equipment in governmental depots. The results 
show that expected cost of oil spill preparedness through a period 
of 10 years are approximately 900 mill. NOK, while the 
net willingness to pay for actions is respectively 12 and 2 mill. 
NOK for the same period. The various elements of oil spill combat 
actions have been included into a total framework. Insight is gained 
into which tors have the greatest influence on the result from an 
overall assessment, the effect of uncertainty about future spills and 
uncertainty in today’s knowledge. 


0210 Legislation And Regulation 


REFER ALSO TO CITATION(S) 17912 


17927 Farmers Union II: Sisyphus starts up the hill 
again. Coburn, L.L. (Dept. of Energy, Weehitoren, DC). 
Energy Law Journal; 5: No. 2, 309-326(1984). 

The D.C. Circuit Court of Appeals had three bases for re- 
versing the Federal Energy Regulatory Commission (FERC) oil 
pipeline ratemaking methodology in Farmers Union Central Ex- 
change v. FERC. The Court stated that FERC failed to satisfy its 
statutury mandate that oil pipeline rates be just and reasonable, that 
FERC’s decision was neither the product of reasoned thought nor 
based upon a consideration of the relevant factors, and that the 
combination of the rate base of return methodologies did not 
produce an acceptable end result as required by prior Supreme 
Court decisions. This article discusses the Court’s opinion in detail, 
developing the Court's reasoning for each of its bases for rejecting 
the FERC’s decision and exploring some of the decision’s implica- 
tions. 103 references. 


0230 Properties 


17928 (CONF-8410240—1) Cyclonic combustor for low- 
heating value off-gas incineration, Abbasi, H.A.; Khinkis, 
M.J.; Waibel, R. Te é Meder, S.R. (Institute of Gas Technolo- 
By: , IL (USA); American Schack Co., Inc., Pitts- 

urgh, PA). 1984. 27p. Institute of Gas Technology, 3424 
South State St., icago, IL 60616. File Number 
185900657. 

From Engineering Foundation conference - combustion of 
tomorrow’s fuel-II; Davos, Switzerland (21 Oct 1984). 

The combustion characteristics of a low-Btu off-gas and the 
operating performance of a 3 x 10° Btu/h pilot-scale cyclonic com- 
bustor were investigated to evaluate the incineration and heat re- 
covery potential. The average composition of the off-gas was 8.5% 
He, 1.5% CO, 22% COs, 56% Na, 3.4% CH, and higher hydrocar- 
bons, 7.3% HzO, 0.5% NHs, and 0.15% HS with a higher heating 
value of 67 Btu/SCF. The cyclonic combustor design was selected 
based on a survey of burner and combustion equipment manufactur- 
ers that were contacted as to the availability of a combustor capa- 
ble of burning the off-gas. Test work was carried out at the Insti- 
tute of Gas Technology's Combustion Laboratory using a simulated 
off-gas doped with various levels of NHs and H2S. The results of 
these tests are described. Stable and efficient combustion (CO < 50 
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ppM) was achieved at the design firing rate of 3 x 10° Btu/h (spe- 
cific heat release 6 x 10* Btu/ft*-h) and at a 4 to 1 turndown when 
the average gas was preheated to 350°F, and combustion air to 
750°F with iis cteuwalsche ate contiien dead tet 
of the fuel heating value should be available for steam generation. 
Flame size and shape, gas temperatures within the combustor, and 
flue gas composition were measured. The NO/sub x/ emissions 
were about 480 ppM with less than 5% thermal NO/sub x/. NO/ 
sub x/ emissions decreased to 300 ppM when the fuel NHs concen- 
tration was reduced by 80% or when the excess air was reduced to 
7%. The lower excess air level, however, may not be practical be- 
cause of the possibility of very high CO emissions resulting from 
small imbalances in the air/fuel ratio or fuel composition. Combus- 
tion air staging and fuel staging techniques were tested for NO/sub 
x/ reduction. Both techniques were ineffective as tested. The com- 
bustor could also be operated on lower heating value gases (down 
to 54 Btu/SCF) provided it was down rated. 15 figures. 


0240 Storage 


Strategic Petroleum Reserve). 15 Feb'i toes. 11 5 PC PC 
A02/MF A01; GPO Dep. File Number ins psi 


Reserve is contained in Section V. The SPR underground storage 
facilities are being developed in three phases. Phase I, completed in 
1980, consisted of the development of approximately 260 million 
barrels of storage capacity at five sites and construction of the St. 
James Marine Terminal. Phase II consists of storage capacity ex- 
pansions at three Phae I sites by a total of 290 million barrels; 
cavern development is approximately 83% complete. Phase III 
velopment consists of the construction of a new 140-million 
storage site at Big Hill, Texas, and the further expansion of 
existing SPR storage sites by a total of 60 million barrels. 

the quarter ending December 31, yaa, Slaitesel Boeemeaouael 
stored in the SPR reached 450,505,483 barrels. The average fill 
during the quarter was 211,267 barrels per day and the weighted 
oe ed The bas ak as ae eee eae 
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17930 New economics of natural gas production in the 
Appalachian states. Jaworek, W.G. DOE Morgantown 
Energy Technol Center Eastern Gas Shales Symp Proc; No. 
METC/SP-79/6, 1(1979). (CONF-791003—). 

From 3. Eastern gas shales symposium; Morgantown, WV, 
USA (1 Oct 1979). 

Since at least 1920, production of natural gas in the Appa- 
lachian states has fluctuated between 400 and 500 billion cu ft/yr. 
Among the factors limiting expansion in drilling, recompletion of 
we ede cae ab aiencn to shear ei ie 
head prices paid to producers by purchasers under 
ined Gy che dudeesd aoseanenias aadier the Ue Dinan Wes Aitaf 
1938. However, the Congress passed the Natural Gas Policy Act of 
1978 (NGPA), which provides for incentive pricing for stripper 
wells, for deep drilling, and the deregulation of all sales of gas from 
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Devonian Shale beginning November 9, 1979. An analysis of the 
NGPA is presented from the point of view of its potential impact 
in spurring research efforts to commercialize natural gas production 
from Devonian Shale and other unconventional sources, as well as 
accelerating exploration and development from conventional reser- 
voir targets in the Appalachian region. 


0302 Geology And Exploration 
REFER ALSO TO CITATION(S) 17930, 18067 


(DOE/MC/19239—1750) Technically 


, | Washi 
Dec 1984. Contract AC21-82MC19239. 122p. 
A06/MF A0O1; 1; GPO Dep. File Number D 5003367. 
This report evaluates the natural gas potential of the Devo- 
nian Age shales of West Virginia. For this, the study: (1) compiles 
the latest geological and reservoir data to establish the gas in-place; 
(2) analyzes and models the dominant gas production mechanisms; 
and (3) examines alternative well stimulation and production strate- 
gies for most efficiently recovering the in-place gas. The major 
findings of the study include the following: (1) The technically re- 
coverable gas from Devonian shale (Huron, Rhinestreet, and Mar- 
cellus intervals) in West Virginia is estimated to range from 11 to 
44 trillion cubic feet. (2) The Devonian shales in this state entail 
great geological diversity; the highly fractured, permeable shales in 
the southwest respond well to traditional development practices 
while the deep, tight shales in the eastern and northern parts of the 
state will require new, larger scale well stimulation technology. (3) 
Beyond the currently developed Huron and Rhinestreet shale inter- 
vals, the Marcellus shale offers a third attractive gas zone, particu- 
larly in the north central portion of the state. 21 references, 53 fig- 
ures, 27 tables. 


17932 (NMERDI—2-72-4309) Relationship of pore go 
ture of fluid behavior in low permeability gas sands: y: 
three. Final report. Morrow, N.R. (New Sieiioe ioe, a 
Mining and Technology, Socorro (USA). New Mexico Pe- 
troleum Recovery Research Center). Feb 1985. 174p. NTIS, 
PC A08/MF A0Oi - NMERDI Information Center, Univ. of 
New Mexico, 117 Richmond Dr. NE, Albuquerque, NM 
87106. File Number DE85901179. 

This is the final report of a three-year project concerned 
with the pore structure of low permeability gas sands. The report is 
divided into five sections: (1) Pressure Sensitivity of Permeability, 
(2) Effects of Fluid, Confining Pressure, and Temperature on Abso- 
lute Permeabilities of Low Permeability Sandstones, (3) Effect of 
Acid Leaching and Presence of Fractures, (4) Adsorption, and (5) 
Mathematical Modelling and Correlations. In the first section, a 
data base of core properties is developed with measurements of per- 
meability vs. confining pressure for three suites of cores as the main 
feature. The second section reports a study of the dependency of 
absolute permeabilities of tight gas sands on temperature and con- 
fining pressure and the polarity of the fluid used in permeability 
measurement. The third section describes an initial investigation 
into (a) the effects of removing carbonate cement by leaching cores 
with acetic acid, and (b) the effects of calcite-filled fractures on 
permeability and pressure sensitivity. Results presented in the 
fourth section on relationships between relative pressure and 
amount of adsorption provide careful information about the exist- 
ence and extent of microporous material contained in tight gas 
sands. The fifth section on mathematical modelling presents results 
in which the diffusive contribution to flow is calculated for crack- 
shaped pores in series, and for two- and three-dimensional net- 
works. 16 references, 93 figures, 20 tables. 
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0303 Drilling, Production, And Processing 
REFER ALSO TO CITATION(S) 17930 


17933 (BG-Trans—6414) Process for the removal of CO, 
ong 56 eee ee ee. Wagner, E.; Volkamer, 
K.; Wagner, U. (British Gas Co Ps London). 4 Dec 1984. 
Translation of German Patent 3,236,600 Al. on NTIS (US 
Sales Only), PC A02/MF AO1. File Number 1E85901 127. 

The present invention relates to a process for the removal of 
CO, and possibly HS from natural gases containing CO: and possi- 
bly HsS by means of an aqueous absorption liquid containing alkan- 
olamine, wherein the natural gases containing CO: and possibly 
HgS are treated in an absorption stage at temperatures from 40 to 
100°C with an aqueous absorption liquid containing 20 to 70% by 
weight of methyl diethanolamine, the natural gases treated are 
drawn off at the head of the absorption stage, the aqueous absorp- 
tion liquid charged with CO. and possibly HaS is drawn off at the 
bottom of the absorption stage, the charged absorption liquid is 
subsequently regenerated in one or more expansion stages and the 
regenerated absorption liquid is recycled into the absorption stage. 
1 figure. 


0304 Products And By-products 
REFER ALSO TO CITATION(S) 17849 
0306 Marketing And Economics 


REFER ALSO TO CITATION(S) 17910, 17912, 18545 


17934 (DOE/EIA—0131(83)/1-Vol.1) Natural Gas 
Annual, 1983. Volume I. (USDOE Ener, erey Information Ad- 
ministration, W: DC. Office of Oil and Gas). 6 
Mar 1985. 207p. S, PC A10/MF A0Ol; 1 - GPO; GPO 
Dep. File Number DE85008126. 

This publication provides information on the production, re- 
serves, imports, exports, interstate movements, storage, consump- 
tion, and price of natural gas to'a'wide audience including industry, 
consumers, Government agencies, ‘and educational institutions. The 
data in the 1983 Annual are presented in a sequence that follows 
natural gas (including supplemental supplies) from production to 
end use. Annual summary data on the quantity and average price of 
natural gas production at the State and national levels are present- 
ed, as well as total gas supply/disposition balances. Data on the 
quantity and price of natural gas consumption are shown for major 
end-use categories by State. Historical data are then shown in the 
same sequence. 11 figure, 39 tables. 


17935 (DOE/EIA—0131(83)/2) Natural Gas Annual, 
1983. Volume II. ae Energy Information Administra- 
tion, Washington, DC. Office of Oil and Gas). Mar 1985. 
234p. NTIS, PC ‘A11/MF A0l1; 1 - GPO; GPO Dep. File 
Number DE85008189. 

This publication provides information on deliveries of natu- 
ral gas to large end users by Standard Industrial Classification 
(SIC) code for 5 heating years from 1979-1980 through 1983-1984. 
Tables are presented showing deliveries of natural gas: (1) to the 
top 20 industries; (2) to large end users by SIC; (3) by the top 100 
distributors; (4) to large end users by industry and state; and (5) to 
large end users by state. 5 figures, 5 tables. 
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0308 Environmental Effects 
REFER ALSO TO CITATION(S) 17925 
0309 Artificial Stimulation 


= Principal considerations governing hydraulic frac- 

ture propagation in Eastern gas shales, Advani, S.H.; Komar, 
C.A. DOE Morgantown Energy Technol Center Eastern Gas 
108 Proc; No. METC/SP-79/6, 303(1979). (CONF- 

From 3. Eastern gas shales symposium; Morgantown, WV, 
USA (1 Oct 1979). 

The role of in situ stresses, pore pressure, and shale material 
and geometric properties is identified in terms of fracture treatment 
selection. Factors governing hydraulic fracture initiation and propa- 
gation (vertical and lateral) are discussed by means of structural, 
fracture mechanics, and fluid response models. These models illus- 
trate the effects of multilayering, variable in situ stress, and fractur- 
ing fluid properties on the induced vertical fractures. Supporting 
rationale for foam fracture and dendritic fracture experiments also 
is presented. Numerical results revealing the fracture response at a 
bimaterial interface, fracture widths, fluid leak-offs, and predicted 
fracture lengths are given and compared with existing model re- 
sults. The mechanisms governing crack stability and branching also 
are reviewed. 


17937 Interaction of proppants with crack formation and 
propagation in hydraulic fracturing. McHugh, S.L.; Senseny, 
P.E.; Keough, D.D.; Florence, A.L. E Morgantown 


Energy Technol Center Eastern Gas Shales Symp Proc; No. 
METC/SP-79/6, 401(1979). (CONF-791003—). 

From 3. Eastern gas 
USA oo 1979). 


shales symposium; Morgantown, WV, 


ell productivity often can be increased by repeated hy- 
draulic fracturing. Repeated flow cycling also has been shown to 
increase productivity. The increased productivity suggests that a 
predictive capability for treating specific wells could be developed 
if controlling parameters and their interactions in the flow-cycle 
treatment process were better understood. Although the primary 
role of the proppant in hydraulic fracturing is to maintain fracture 
opening, the proppants may have other effects such as altering the 
pressure distribution along the fracture. Although proppant trans- 
port by fluids has been studied intensively, the coupled interaction 
problem of fracture Propagation, fluid flow, and proppant transport 
has not been investigated previously. In a program to analyze the 
coupled interactions of proppants and fracture mechanics, proppant 
distributions are being determined for the coupled problem of fluid- 
proppant-fracture interaction, and the effects of the proppant distri- 
butions on fracture production are being evaluated for the flow- 
cycle treatment. 


0310 Legislation And Regulation 
REFER ALSO TO CITATION(S) 17912 


17938 Balancing competition and regulation in the natu- 
= gas industry. O'Connor, R.J. (Federal Ener, Regula- 

ry Commission, Washington, DC). Public Utilities Fort- 
nibs 115: No. 2, 15-17(24 Jan 1985). 

The Federal Energy Regulatory Commission (FERC) will 
expand its efforts to facilitate the growth of competition in the nat- 
ural gas industry during 1985. Its inquiry will address natural gas 
transportation and the goal of providing greater flexibility in the 
movement of gas; pricing, to ensure that rate-making practices are 
responsive to a competitive market; and business risk issues, to 
ensure that there are reasonable trade-offs between risks imposed 
and rewards received. FERC Chairman O’Connor examines these 
challenges and their future benefits. 


17939 FERC issues notice of inquiry on interstate natural 
gas transportation questions. Public Utilities Fortnightly; 115: 
No. 2, 36-37(24 i 1985). 
The first of three Federal Energy Regulatory Commission 
(FERC) notices of inquiry relating to natural gas issues is an at- 


tempt to assess the implications of partial wellhead decontrol upon 
its regulation of interstate pipelines. The commission seeks two 
types of comments: new and innovative suggestions for regulating 
interstate transportation of natural gas under the Natural Gas Act 
and present programs under which interstate pipeline carriage is 
now provided for nonowner shippers. Specific comments are 
sought on reassessment of eligibility criteria, appropriate rate treat- 
ment for transportation actions and revenues, commission policies 
towards “core” market competition and protection, and issues relat- 
ed to mandated carriage for nonowner shippers. February 4, 1985 is 
the closing date for comments. 
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17940 (BG-Trans—6350) Unsteady flows in the gas 
dustry. Grenier, P. (British Gas Corp., 

France, 75 - Paris). 26 Sep 1984. Translation source infor- 
mation not available . 28p. NTIS Avg Sales Only), PC A03/ 
MF AO1. File Number 85901 116. 

The gas industry has more and more often to deal with un- 
steady flows. Besides the increasing importance of protection of the 
environment (harmful acoustic effects, for example), constant re- 
search into improvement of the service (regulation, metering, stor- 
age, etc.) and safety (detection of breakages in pipelines) also repre- 
sent reasons for improved knowledge of the phenomena involved. 
Historically, Alfortville station, which is now the Metrology and 
Network Materials Department, initially carried out purely acoustic 
studies, whose main results are reported here. Since then, in coop- 
eration with the Production and Transmission Management, tests 
have been carried out on variable systems or simulations of pipeline 
fractures. The theoretical framework in which these experiments 
were conducted is also reported. However, it is extremely profita- 
ble to compare the data acquired in this field with those gained in 
acoustics. All unsteady flows originate, in fact, from the same 
mechanisms and a great number of data obtained in the acoustics 
field prove useful from a more general point of view. From this 
perspective, this paper presents a unified picture of the various phe- 
nomena involved. 7 references. 
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17941 (UCID—20353) FEM3 phase model. 
Leone, J.M. Jr.; Rodean, H.C.; Chan, S. (Lawrence Liver- 
more National Lab., CA (USA)). Feb 1985. Contract W- 
7405-ENG-48. 22p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85008032. 

The previous version of the FEM3 model (Chan, 1983), 
when applied to problems in the atmosphere such as the simulation 
of vapor dispersion resulting from liquefied natural gas (LNG) 
spills, assumed that the atmosphere was dry and thus ignored any 
processes associated with water. However, movies of LNG spills 
show a cloud of condensed water near the spill point. This cloud 
occurs because the ambient air is never perfectly dry but rather 
contains water vapor, most of which condenses when it mixes with 
the very cold (-162°C) LNG vapor. Thus, for spills involving cryo- 
genic gas and high humidity, the presence of water may be signifi- 
cant and should be included in the computer model. This report de- 
scribes the steps taken to incorporate the effects of water into the 
FEM3 model. First a brief review of the theory of moist systems is 
presented. Next, two different methods of modeling the moist 
system are proposed and compared. Finally, the moist system 
model that has been incorporated into FEM3 is described. 
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REFER ALSO TO CITATION(S) 17949 


17942 (LA-UR—85-53) Simulation of rock fracture with 
the 3-D SHALE code. Nichols, B.D.; Adams, T.F. (Los 
Alamos National Lab., NM oot 1985. Contract W- 
7405-ENG-36. 9p. (CONF-850494—1 NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85005903. 
From ASCE spring meeting on fracture mechanics of rocks; 
oe 5 ee oe ee 
ID SHALE code simulates the propagation of stress 
Lisses:due ite detmunal af Gupteve to tenia Fuk phage 
models and numerical methods in this code are similar to those 
used in 2-D SHALE. We describe the 3-D code and present sample 
calculations for blasting in oil shale with a single isolated charge, an 
infinite array of charges, and an isolated pair of charges. These cal- 
culations lustrate the use of the code to simulate dynamic phenom- 


ena in ic configurations. Some useful code im- 


complex geometric i 
provements and possible applications are discussed. 8 references, 7 
figures. 


17943 The role of computer simulation in oil shale blast- 
ing. Adams, T.F.; Keller, C.F. (Earth and S = 
Division, Los Alamos National Laboratory. 
NM). Oil Shale Symposium Proceedings; 198-204(Apr ase. 
(CONF-8404121—). 

From 17. oil shale symposium; Golden, CO, USA (16 Apr 


1984 

seit ccaihittaieiaalias tis Wnts heats tilddege 
late the processes that occur in blasting in oil shale. The authors 
describe the three ways these codes are used in conjunction with 
field results. First, there is a code verification stage, where the code 
is improved through detailed comparisons. Next, there is a stage 
where critical phenomena in the blasting process are identified by 
studying areas where there are significant differences between cal- 
culations and field results. Finally, as the code is verified and the 
critical phenomena are explored, the code is used as a design tool. 
These stages are illustrated with experience from use of the new 
Los Alamos SHALE code and other codes. Current understanding 
of blasting in oil shale is reviewed, with an emphasis on areas 
where simulations and experimental approaches are pushed to their 
limits. It is concluded that computer simulation be done in close co- 
ordination with an active experimental program. 


17944 Development of a predictive capability for oil shale 
rubblization: Result of recent ee eee 
R.L.; Kuszmaul, J.S. ae Situ Technologies Division, Sandia 


National Laboratories, Alb . Oil Shale Sympo- 
sium Proceedings; 205-220(Apr 1984) ). (CONF-8404121—). 


66 From 17. oil shale symposium; Golden, CO, USA (16 Apr 

Sandia National Laboratories conducted two heavily instru- 
mented single borehole cratering tests during 1983 at the Anvil 
Points Mine. These tests, one stemmed and one unstemmed, were 
executed expressly to provide baseline data for correlation with ex- 
isting rock fragmentation models, to provide input for the develop- 
ment and verification of rock motion models, and to investigate the 
effect of minimum gas pressure on rubblization. An extensive array 
of embedded sensors was employed to obtain diagnostic and re- 
sponse measurements. Photometric coverage with high speed fram- 
ing cameras, monitoring anchored target movement, provided inde- 
pendent measurements of rock motion. Rubble excavation and 
screening provided data on crater volumes and shapes, void per- 
cent, and fragment size distribution. Diagnostic measurements veri- 
fied satisfactory and repeatable explosive and stemming perform- 
ance. Crater depths and volumes were less than predicted and 
nearly equal for the stemmed and unstemmed tests. The particle 
size distributions were almost identical. The detonation-induced 
stress wave amplitudes and initial velocity changes were essentially 
the same. Rock motion measurements from sensor and photometric 
data compared favorably. Post-test calculations, using a finite ele- 
ment program, DYNA2D, compared well with early-time response 


ERA-10/10 / 2452 


measurements. Later-time rock motion data are being used in the 
development of discrete element programs, BLOCKS and BUMP. 
Use of the experimental data in the development of these models is 
discussed, along with comparisons of BLOCK model calculations 
with experimental results. These comparisons indicate that the 
BLOCKS model simulates later-time rock motion adequately. 


17945 Explosion hazards of oil shale dusts: pres- 
sures, and ignitability. Cashdollar, K.L.; Conti, R.S.; Hertz- 
berg, M. (U.S. Department of the Interior, Bureau of Mines, 
Pittsburgh Research Center, Pittsburgh, PA). Oil Shale 
Roti. Proceedings; 243-254(Apr 1984). (CONF- 

From 17. oil shale symposium; Golden, CO, USA (16 Apr 
1984). 

, The Bureau of Mines, under a cooperative agreement with 
the Colorado Mining Association, has investigated the explosion 
hazards of fine oil shale dust. Six grades of dust of varying oil assay 
(from 20 to 55 gal/ton) but with similar size distributions were 
studied in a 20-L explosibility chamber and in a 1.2-L ignitability 
furnace. Lean limits of flammability, maximum explosion pressures, 
and maximum rates of pressure rise were measured in the 20-L 
chamber and thermal autoignition temperatures were measured in 
the 1.2-L furnace. Electrical spark ignition measurements were 
made in both systems. For comparison with the oil shales, Pitts- 
burgh seam bituminous coal, gilsonite, sulfide ore, and anthracite 
coal were also tested. The lean limits of flammability vary inversely 
with oil assay and all grades of shale dust with oil assays of 20 to 
24 gal/ton or greater are capable of generating dust explosions at 
concentrations above their respective lean limits. Even the 50 gal/ 
ton shale dust is less flammable than Pittsburgh bituminous coal. In 
terms of electrical ignitability, the shales are at least an order of 
magnitude less ignitable than the coal. The shale dust clouds are, 
however, somewhat more easily ignited thermally than the coal. 
Microscopic observations of the various grades of dust were made 
in order to determine whether the particle size variable could be 
isolated and studied independently of kerogen content of the shale 
dust. The implications of preliminary data, which suggest that those 
two variables are not readily separable, are also considered. 


0404 Oil Production, Recovery, And Refining 


17946 (DOE/LC/10529—1740) Characterization of 
ee ee On een hen hE Che Univ. 
tumen from US tar sands. Barden, R.E. (W: rac Ne 
Laramie dat Sep 1984. Contract ASIOGILC 10529. 65p. 
NTIS, PC A04/MF A0Ol; 1; GPO Dep. File Number 
DE85003366. 

There were two principal research objectives for this 
project. The first objective was to characterize organic material in 
Black Trona Water with an emphasis on colloids and organic acids. 
The second objective was to determine the utility of Black Trona 
Water as a solvent for extracting fossil fuels from US Tar Sands. 
Spectroscopic studies, molecular weights and shapes of polymeric 
acids and behavior as a polysoap were determined. Experiments in- 
dicate that trona water is preferable to Black Trona Water as an 
extraction agent for tar sands. The trona water is fairly efficient at 
stripping bitumen from the sand with gentle heating. In trona 
water, the displaced bitumen is readily collected on a Teflon sur- 
face (i.e., a non-water-wetted surface) with little material dissolving 
in the water. In contrast, the polysoap in Black Trona Water ap- 
pears to take up displaced bitumen in a detergent-like process. Sep- 
arating bitumen from the polysoap would undoubtedly be very dif- 
ficult. 38 references, 16 figures, 2 tables. 


17947 (DOE/METC—85-12) Combustion retorting of oil 
shale at low void volumes. McLendon, T.R. (USDOE Mor- 
town Energy Technology Center, WV). Jun 1984. 188p. 
S, PC A09/MF AOl; 1; GPO Dep. File Number 
DE85001992. 

Stacked oil shale bricks, with overall voids from 8 to 18%, 
were combustion retorted in a batch, pilot scale sized reactor. Ex- 
perimental parameters were total void volume, oil shale grade, par- 
ticle size, and retorting gas flow rate and composition. A hypotheti- 
cal base case of experimental conditions was chosen to be in the 





-R.)). 
. (In German). NTIS “ Sales Only), PC A07/ 
tile Number DE8575048 

mae gp eon gong 
pectin heptirtao, gckine muneti: anf thee Day = as geal 
achieving the optimal yield of kerogen from oil shale. About 1/3 of 


ung, Alamos National i Dibeneen Los Alamos, 
NM). Oil ‘Shale Symposium Proceedings; 225-242(Apr 1984), 
(CONF-8404121—). 

From 17. oil shale symposium; Golden, CO, USA (16 Apr 
1984). 

, During 1981 and 1982, an extensive oil shale fragmentation 
research program was conducted at the Anvil Points Mine near 
Rifle, Colorado. The primary goals were to investigate factors in- 
volved for adequate fragmentation of oil shale and to evaluate the 
feasibility of using the modified in situ retort (MIS) method for re- 
covery of oil from oil shale. The test program included single-deck, 
single borehole tests to obtain basic fragmentation data; multiple- 
borehole, multiple-deck explosive tests to evaluate practical aspects 
Sor deesiliadi oth to-lia cstank: ill Gan evcheaanetn alae eoaere 
instrumentation techniques to diagnose the blasting event. This 
paper will present an outline of the field program, the type of in- 
strumentation used, some typical results from the instrumentation, 
and a discussion of explosive engineering problems encountered 
over the course of the program. 


17950 Oil yield losses in non-uniform in-situ oil shale re- 
torts. Tyner, C.E. (Sandia National Laboratories, Albuquer- 
qe NM). Oil Shale Symposium Proceedings; 69-86(Apr 
984). (CONF-8404121—). 

From 17. oil shale symposium; Golden, CO, USA (16 Apr 
1984). 

» die dike seinin ubtiatan testes indie witches lan. 
gorized as either sweep inefficiencies or local yield losses. It is well 
established that rubble bed non-uniformities can contribute directly 
to sweep inefficiencies. However, the high local yield losses ob- 
served in recent field tests have suggested that these nonuniformi- 
ties may also decrease local oil yield through increased oil coking, 
cracking, and combustion. To distinguish oil yield loss mechanisms 
caused by non-uniform permeability distributions from those caused 
by other factors (particle size, grade, or operating conditions), a 
series of pilot retorting experiments was conducted with permeabil- 
ity contrast as the only experimental variable. In these experiments 
we observed, as a function of increasing permeability 
creasing delays in heating (and thus retorting) within the less-per- 
meable zones. This resulted directly in increased oil combustion and 
cracking losses (11 to 23% versus 5% for a uniform base condition) 
due to increased overlap of retorting and combustion fronts. The 
authors observed under these conditions ing decreases in 
thermal efficiency and char utilization. Finally, two-dimensional 
retort modeling calculations have been completed which agree well 
with the experimental results and help illuminate the important 
mechanisms causing increased oil loss. These data, together with 
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analyses from recent field experiments, have demonstrated conclu- 
sively that local oil yield losses (not just sweep inefficiencies) can 
be introduced or worsened solely by permeability contrasts. Con- 
versely, it appears that local yield as well as sweep efficiency may 
be significantly improved by creating more uniform rubble beds. 


17951 Oil shale retorting processes: A technical overview. 
Lewis, A.E.; wea, Pts mors, CA) Of Shoe Sympusins 
National Laboratory, ivermore, Oil Shale Symposium 
Proceedings; 1-16(Apr 1984). (CONF-8404121—). 
2 From 17. oil shale symposium; Golden, CO, USA (16 Apr 
1984). 
The challenge facing the oil shale industry is to devise a 
simple and efficient retorting process that operates at low cost. This 


barrel/day shale oil plants. They made comparisons of these four 
processes to illustrate their advantages and disadvantages. The com- 
parisons include retort vessel volume, heat exchange capacity, 
power requirements, water requirements, and waste gas volume. 
The results indicate no present easy choice of a best process. Oil 
shale process technology is neither highly developed nor mature, 
and substantial improvements can be expected from further re- 
search and development, and from industrial experience. The hot 
gas processes can be viewed as first-generation technology, and the 
oes nl Eosvamene, it Mads ta be ceoacliiiy Anal ane he 
second-generation technology. 


0405 Properties And Composition 


17952 (DOE/FE/60177—1748) Determination of the 
major elements and trace metals present in bitumen from sev- 
eral tar sand deposits. Thomas, K.P.; Witt, M.A. (Western 
Research Inst., Laramie, WY (USA)). Jan 1985. Contract 
FC21-83FE60177. 15p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85007321. 

The results of the analyses of 14 tar sand samples for the 
concentration of major elements and trace metals are presented. 
Ten samples were obtained from the Uinta Basin of Utah, three 
from the southeastern part of Utah, and one from New Mexico. In 
general, the major element composition of the bitumens is compara- 
ble to what has been determined previously. The trace metals con- 
tent of the bitumen samples is similar to what would be expected 
for a heavy crude oil. However, there are three samples that con- 
tain higher than usual concentrations of some metals. These samples 
are Whiterocks-Westside (uranium and molybdenum), P.R. Spring- 
Three Mile Canyon (manganese), and Circle Cliffs (zinc). These 
particular metals are believed to come from a distinct but unknown 
source. 11 references, 5 tables. 


0407 Health And Safety 
REFER ALSO TO CITATION(S) 17908, 17945 
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17953 Solid/retort water interactions: the fate of organics 
and inorganics. Peterson, E.J.; Jones, M.M.; Lynn, J.; Spall, 
W.D. (Life Sciences Division, Los Alamos National Labo- 
ratory, Los Alamos, New Mexico). Oil Shale Symposium 
Proceedings; 329-338(Apr 1984). (CONF-8404121—). 
From 17. oil shale symposium; Golden, CO, USA (16 Apr 
1984). 
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Codisposal of solid wastes and low-quality aqueous effluents 


aqueous 
Skinner, Q.D.; eee: J.M. ine 
oming Uni (USA). Dept. ‘of Rang a 
— Jan 1985. Contract AS20-82LC10917. ee Ss, 
A06/MF A01; GPO Dep. File Number DE85003365. 
The effectiveness of synthetic fuel waste water treatment in 


using leaf area; leaf, stem, root, shoot, and total weight production; 
shoot dry weight ratios; and survival. Results indicate treat- 

tar waters are toxic but not lethal to 

wheatgrass at high concentrations. Low concentrations 

of these waters stimulate plant growth. All tested concentrations of 
treated and untreated oil shaie retort waste water were toxic and 
lethal to bluebunch wheatgrass. 46 references, 2 figures, 10 tables. 


shale exploitation and the aquatic en- 

vironment: the rida! iames, Eddlemon, C.K; Tolbert, 

V.R. (Oak Sales ational Lab., TN). Environment Interna- 
aout 9: 85-95(1983). Contract W-7405-ENG-26. 

This study examines the potential hazards to aquatic ecosys- 

tems from large-scale exploitation (190,000 Mg/day) of the Chatta- 


regional ecology, hydrology, mining operations, and raw and spent 
shale , two major, related environmental issues were iden- 
tified: (1) the potential for extensive adverse effects on aquatic com- 


munities through degradation of water quality and habitat; and (2) 
the potential conflict between the requirements for shale exploita- 
tion, and the habitat and water quality needs of threatened or en- 
pac gh eating ame tiemt yaw fer ptesiy Aarmgan 

erosion, sedimentation, acid mine drainage, raw and spent shale lea- 


ing region were identified as known 
or recent inhabitants of the counties believed to be most favorable 
for the exploitation of shale. Of these, five species occur as single 
populations or are limited to a single river system. The potential for 
adverse effects on these species is greatest in the counties near the 
Tennessee-Alabama state line. Future research needs include physi- 
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cal, chemical, and toxicological characterizations of shale leachates 
and studies of the transport and fate of leachable contaminants. 
Such research can provide the guidance necessary to minimize im- 
pacts on aquatic communities resulting from extraction, retorting, 
and disposal of shale. 60 references, 4 figures, 3 tables. 
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17956 (K/UR—500-Pt.) NURE HSSR_ Geochemical 
Sample Archives transfer report. Part 1. Contents. Grimes, 
J.G. (Oak Ridge Gaseous Diffusion Plant, TN (USA)). 30 
Jul 1984. Contract AC05-840T21400. 24p. NTIS, PC A02/ 
MF A01; GPO Dep. File Number DE85008193. 

This report was written to help facilitate the transfer of in- 
formation of the NURE HSSR Geochemical Sample Archives be- 
tween DOE and DOI (USGS) and is divided into three parts. Part 
1 describes the physical contents and their locations within the ar- 
chives. Part 2 describes the computer system developed to store 
and retrieve the samples. Part 3 describes how the samples were 
collected and prepared for analysis and what analysis was per- 
formed. 


17957 (K/UR—500-Pt.2) NURE HSSR Geochemical 
Sample Archives transfer report. Part 2. Computer system. 
Grimes, J.G. (Oak Ridge Gaseous Diffusion Plant, TN 
(USA)). 30 Jul 1984. Contract AC05-840T21400. 53p. 
NTIS, PC A04/MF AOl; 1; GPO Dep. File Number 
DE85007949. 

This report was written to help facilitate the transfer of in- 
formation on the NURE HSSR Geochemical Sample Archives be- 
tween DOE and DOI (USGS). Part 2 describes the computer 
system developed and setup on the computer system at Oak Ridge 
to process the more than half a million computer records in the 
URE Archival Master File (AMF). 


17958 (K/UR—500-Pt.3) NURE HSSR_ Geochemical 
Sample Archives transfer report. Part 3. Geochemical analy- 
sis, Grimes, J.G. (Oak Ridge Gaseous Diffusion Plant, TN 
(USA)). 30 Jul 1984. Contract AC05-840T21400. 139p. 
NTIS, PC A0O7/MF AOl; 1; GPO Dep. File Number 
DE85007584. 

This report was written to help facilitate the transfer of in- 
formation on the NURE HSSR Geochemical Sample Archives be- 
tween DOE and DOI (USGS). Part 3 describes how the samples 
were collected and prepared for analysis and what analysis was 
performed. The information in this part of the report is a compila- 
tion of the various data release reports and sample procedure manu- 
als released by the various laboratories. 


17959 Prospecting by sampling and analysis of airborne 
particulates and gases. Sehmel, G.A. (to Dept. of Energy). 
US Patent Application 6-606,036. 1 May 1984. 9p. Contract 
AC06-76RL01830. 

A method is claimed for prospecting by sampling airborne 
particulates or gases at a ground position and recording wind direc- 
tion values at the time of sampling. The samples are subsequently 
analyzed to determine the concentrations of a desired: material or 
the ratios of the desired material to other identifiable materials in 
the collected samples. By comparing the measured concentrations 
or ratios to expected background data in the vicinity sampled, one 
can select recorded wind directions indicative of the upwind posi- 
tion of the land-based source of the desired material. 


0503 Mining 


17960 (BM-RI—8914) Effect of drilling fluids on perme- 
ability of uranium sandstone. Ahlness, J.K.; Johnson, D.I,; 
Tweeton, D.R. (Bureau of Mines, Twin Cities, MN (USA). 
Twin Cities Research Center). 1984. 2ip. US t. of the 
Interior, Bureau of Mines, 4800 Forbes Ave., Pittsburgh, 
PA 15213. File Number T185901 183. 
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The Bureau of Mines conducted laboratory and field experi- 
ments to determine the amount of permeability reduction in urani- 
um sandstone after its exposure to different drilling fluids. Seven 
polymer and two bentonite fluids were laboratory-tested in their 
clean condition, and six polymer fluids were tested with simulated 
drill cuttings added. Sandstone cores cut from samples collected at 
an open pit uranium mine were the test medium. The clean fluid 
that resulted in the least ility reduction was an hydrox- 
yethyl cellulose polymer fluid. The greatest permeability reduction 
of the clean polymers came from a shale-inhibiting synthetic poly- 
mer. Six polymer fluids were tested with simulated drill cuttings 
added to represent field use. The least permeability reduction was 
obtained from a multipolymer blend fluid. A field experiment was 
performed to compare how two polymer fluids affect formation 
permeability when used for drilling in situ uranium leaching wells. 
For this test, the polymer fluid with the best laboratory results 
(multipolymer blend) was compared with a commonly used poly- 
mer fluid (guar gum) that gave poorer laboratory results. When 
fluid injection rates for the four wells drilled with the guar gum 
were compared with those for the four drilled with the multipo- 
lymer blend, no statistically significant difference was found. 


0504 Feed Processing 


17961 Reductive 
uranium from wet-process phosphoric acid. Hurst, F.J.; 

Crouse, D.J. (to Dept. of Energy). US Patent 3,168,697. 25 
Sep 1984. Filed date 9 Jan 1974. vp. 

PAT-APPL-432002. 

A reductive stripping flow sheet for recovery of uranium 
from wet-process phosphoric acid is described. Uranium is stripped 
from a uranium-loaded organic phase by a redox reaction convert- 
ing the uranyl to uranous ion. The uranous ion is reoxidized to the 
uranyl oxidation state to form an aqueous feed solution highly con- 
centrated in uranium. Processing of this feed through a second sol- 
vent extraction cycle requires far less stripping reagent as compared 
to a flow sheet which does not include the reductive stripping reac- 
tion. 


process for the recovery of 
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17962 (HEDL-SA—3157-FP) Remote fabrication 
breeder reactor fuel. Gerber, E.W.; Hoitink, N.C.; aki 
R.A. (Hanford Engineering Development Lab., "Richland, 
WA (USA)). Jun 1984. Contract ‘AC06-76FF02170. Sp. 
(CONF-841105—62). NTIS, PC A02/MF A011; 1; GPO 
Dep. File Number DE85007465. 

From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; Washington, DC, USA (11 Nov 
1984). 

The Secure Automated Fabrication (SAF) Line, a remotely 
operable plutonium fuel fabrication facility, incorporates advanced 
automation techniques. Included in the plant are 24 robots used to 
perform complex operations, and to enhance equipment standardi- 
zation and ease of maintenance. Automated equipment is controlled 
remotely from centrally located supervisory computer control con- 
soles or alternatively from control consoles dedicated to individual 
systems. 


uranium-plutonium dioxides. i 
Sante National Laboratory, , Oak Ridge, ™ 37830). 
tions of the American ear Society; 47: 198- 
199(1984). (CONF-841105—). 
From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; Washington, DC, USA (11 Nov 
1984). 


0508 Spent Fuels Reprocessing 
REFER ALSO TO CITATION(S) 18015 


md HHIOOs berwens a aeleas ae cua 
an an 

senepptias Relihs Oe mbit. (German FR). Int fury 
c m. 4 

Chemische Technologie onmeny . May 
1984. + German) NTIS (U (US Sales Only), A067 
MF A0O1. File Number DE85780757. 

The distribution of Th(NOs), UO:(NOs), and HNOs be- 
tween an aqueous phase and an organic phase, consisting of 30 
Vol.% tributyl phosphate in dodecane, has been experimentally in- 
vestigated. About 120 distribution data have been determined in the 
concentration ranges that can be seen in the THOREX process for 
reprocessing spent thorium bearing fuel. Based on the experimental 
data, two computer programs have been developed which make 
possible interpolations and, to some extent, extrapolations. With 
model 1, concentrations in the organic phase can be calculated if 
that in the aqueous phase are known. With model 2, concentrations 
in the aqueous phase can be calculated vice versa. Besides the de- 
scription of the calculation models, a large body of calculated data 
can be found in this report. In addition, a calculation mode is pre- 
sented that makes possible the calculation of distribution data for 
very low thorium concentrations. 


teas dtisaer ‘eitama Ringel, H. Ken ernforsch 
-gas, ‘orsc 

Juelich G.m.b.H. (Germany, F.R.). Inst. fuer foe 
Technologie der Nuklearen CO Jun 1984. 47p. 
German). NTIS (US Sales Only), A03/MF AOL. 
Number DE85780749 

After ouiituealith the dissolver off-gas contains, besides the 
noble gases Xe and Kr, about 0.5 vol.% each of NOsub(x) and 
H,O. For the removal of these NOsub(x) and H2O residues to 
below 1 ppm, an adsorptive gas cleaning process has been devel- 
oped and tested on a lab-scale. For the process, an acid resistant 
molecular sieve was selected and its properties investigated with re- 
spect to application; e.g. the dependence of the adsorption capacity 
on temperature, gas composition and face velocity. By the oper- 
ation of a lab-scale facility with 400 NI/h continuous off-gas 
throughput the suitability of the adsorption process has been dem- 
onstrated for off-gas cleaning and recycling of the separated NO. 
and HO to the dissolver. 


17966 Ca ae ee eee 
vent-extraction processes during the reprocessing Se 
clear fuel. Printz, G. (Kernforsch 

G.m.b.H. (Germany, F.R.). Inst. fuer Chemische Techaoks 
gie der Nuklearen Entsorgung; Techrische Hochschule 
Aachen (Germany, ry Jul 1984. 118p. (In German). 
NTIS (US Sales Only), PC A06/MF A 1. File Number 
DE85750767. 

During the reprocessing of spent nuclear fuel by liquid- 
liquid-extraction the formation of crud and in an inter- 
ruption of work may occur in the system 30% TBP/dodecane/ 
nitric acid. Chemical and physical backgrounds were studied in 
simplified systems. The most important results obtained are: It has 
been concluded from this study that the crud is caused by Zirconi- 

um-Phosphate (Zrs(POQ.)4) which is in contradiction to the prevail- 
ing findings that the emulsive agency of Zirconium-Dibutylphos- 
a (Zr-DBP) was responsible for the crud formation; The crud 
formation is a result of the stabilization of the mixed phase by a dis- 
persed solid matter; A tenside working of Dibutylphosphate and 
Monobutylphosphate was not proved and in addition to result ”1” 
it was found that in systems with low acidity (<= 0,1 Mol/l 
HNOs) the precipitation of thorium and iron with DBP and MBP 
are found to cause the crud formation. The physical properties of 
the precipitates e.g. surface area, density, the rate of dispersion and 
wetting characteristics are being investigated. 
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as (KFK—3821) —_ of oe under 
conditions. Nagel, K.; Woit, J. (Kernfors- 

chungecntrum Karlsruhe G.m.b ws , FR). Inst. 

a Datenverarbeitung in er Tec ‘orschungszen- 

peer a (Germany, F.R.). Projekt Nuk- 

leare Sicherheit). Oct 1984. 25p. German). NTIS (US 

Sales Only), PC A02/MF AO1. File Number DE85750771. 

Ts Aealis aiiilcadisianiel wieaite asia Pantene pavicaioe 

of a head-end filter facility, we investigated deterministically the re- 

lease of iodine by dissolver off-gas. The retention factor of the 

iodine filter is influenced by relative humidity of the off-gas and the 

available bed depth of the sorption filter. The relative humidity will 

be determined by off-gas temperature. The experimentally known 

of the iodine retention factor on filter bed depth and 

relative humidity is described using four different two-dimensional 

approximations. For two kinds of dissolution processes of spent 

fuel: batchwise operation and dosage of acid, the release of iodine 

has been calculated under different operation conditions: normal fa- 
cility operation and failure of the electric heaters. 


0509 Transport And Storage 
REFER ALSO TO CITATION(S) 17991, 18849 


(EPRI-NP—3680, 109-116) Summary of the 
major changes to the 1983 1983 radicactive material material transportation 
regulations. is, M.S. (Chem-Nuclear Systems, Inc., 
Bellevue, WA). Sep 1984. Research Reports Center, Box 
50490, Palo Alto, CA 94303 $14.50. File Number 
T1I85920004. (CONF-840172—). 

From ASME-EPRI radwaste workshop; Chattanooga, TN, 
USA (29 Jan 1984). 

Many changes occurred in 1983 that affected the radioactive 


in Docket Number HM-169, 10 CFR 71, 10 CFR 20.311, and 
Docket Number HM-169F and Q. With these changes, an attempt 
was made by the US nuclear regulatory agencies to obtain uniform- 
ity of domestic and international standards. The future changes to 
be expected are those that will, again, attempt to further obtain uni- 
formity with the international regulations that are to become effec- 
tive in 1984. 


(PNL-SA—12846) Review of dry spent fuel stor- 
Gilbert, E.R.; Johnson, A.B. Jr.; Bailey, 
. (Pacific Northwest Labs., Richland, WA (USA)). Jan 
1985. Contract AC06-76RL01830. 27p. (CONF-850147—1). 
NTIS, PC A03/MF A0l1; GPO Dep. File Number 
DE85007047. 
From 2. Institute of Nuclear Materials 
fuel storage seminar; Washington, DC, USA (14 Jan 198 
wnt a eee com nt eee 
ations: initial fuel fabrication; reactor service; wet storage; rod con- 
transport; interim dry storage; packaging; and 
monitored retrievable storage (MRS). As spent fuel moves through 
this series of operation toward disposal and/or reprocessing, it is 
important to assess how each operation affects the integrity of the 
fuel because its integrity must be preserved to the extent that the 
fuel is retrievable and meets acceptance criteria of successive stor- 
age, reprocessing, or disposal system installations. Wet storage is 
presently the only licensed method in the United States for storing 
light-water reactor (LWR) spent fuel. Rod consolidation and dry 
storage concepts are currently being evaluated in the United States. 
Spent fuel integrity in interim dry storage and MRS is approached 
by maintaining the fuel temeperature below conservative limits es- 
tablished by tests and demonstrations with spent fuel performed by 
US and foreign organizations. The spent fuel is stored in a nonreac- 
tive gas environment to prevent oxidation of the UO, fuel. The 
storage system is monitored to assure that the protective environ- 
ment is maintained, until the temperature is too low for significant 
UO, fuel oxidation. These operational procedures assure that ac- 
ceptance criteria for repositories and/or reprocessing will be met. 
Directions in interim dry storage concepts in the United States are 
being formulated by cooperatively conducted DOE and utility 
demonstrations. These demonstrations provide valuable experience 


ent spent 


for verification of the integrity of spent fuel during dry storage. 
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This paper summarizes current experience with spent integrity 
during fuel cycle operations. 


17970 (SAND—82-1715) Technical criteria and guidelines 
for single containment of plutonium-bearing solids for trans- 
portation. McClure, J.D.; Reese, R.T.; Shirley, C.G.; 
Wilmot, E.L. (Sandia National Labs., Albuquerque, NM 
ae Feb 1985. Contract AC04-76DP00789. 24p. NTIS, 
A02/MF AOI; 1; GPO Dep. File Number D. 5007774. 
Technical criteria are provided upon which the Department 
of Energy (DOE) may establish packaging requirements for trans- 
portation of plutonium-bearing solids in support of DOE programs. 


17971 (UCRL—53580) Radiation doses in granite —— 
emplacement holes in the Spent Fuel Test - Climax. Final 
report. Van Konynenburg, R.A. (Lawrence Livermore Na- 
tional Lab., CA (USA)). 26 Jul 1984. Contract W-7405- 
ENG-48. 22p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85008323. 

Final comparisons are made between measured and calculat- 
ed radiation doses around the holes in which the spent fuel was em- 
placed in the Spent Fuel Test - Climax. Neutron doses were found 
to be negligible compared with gamma doses. Good agreement was 
found between the doses predicted by Monte Carlo calculations 
and those measured by short-exposure thermoluminescence dosime- 
try. Poor agreement was found between the calculational results 
and doses measured by exposure of LiF optical-absorption-type do- 
simeters for long periods, probably because of an inability to accu- 
rately correct for fade resulting from elevated temperature expo- 
sure over several months. The maximum dose to the rock occurred 
at the walls of the emplacement holes, and amounted to 1.6 MGy 
(1.6 x 10° rad) in granite for the emplacement period of nearly 3 
years. It is recommended that dose evaluations for future high-level 
nuclear waste storage facilities also be performed by combining cal- 
culations and dosimetry. Passive dosimetry techniques, if used, 
should involve short exposures, so that laboratory calibrations can 
be performed with duplicate time, temperature, dose rate, and dose 
parameters. An attractive alternative would be to use active ioniza- 
tion chambers, inserted only periodically. These could be calibrated 
under appropriate temperature and pressure conditions, and could 
be read directly. 23 references, 7 figures, 8 tables. 


17972 Adequacy of the fee for spent nuclear fuel disposal. 
Robbins, T.R. (Pickard, Lowe and Garrick, Inc., 1200 18th 
Street, S.W., Suite 612, Washington, DC 20036). Transac- 
tions of the American Nuclear Society; 47: 78-79(1984). 
(CONF-841105—). 

From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; Washington, DC, USA (11 Nov 
1984). 


17973 Grafoil-sealed, water-operated hydraulic ram for 
extremely high radiation. Jacobs, R.T. (Westinghouse Idaho 
Nuclear Company, Inc., P.O. Box 4000, Idaho Falls, ID 
83403). Transactions of the American Nuclear Society; 4: 465- 
466(1984). (CONF-841105—). 

From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; Washington, DC, USA (11 Nov 
1984). 
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17974 (ANL—84-57) Nuclear Technology Programs. 
Quarterly progress report, April-June 1984, Steindler, M.J. 
(Argonne National Lab., IL (USA)). Jan 1985. Contract W- 
31-109-ENG-38. 82: NTIS, PC A05/MF A0i; GPO Dep. 
File Number DE85008124 

Reduction of the ability of bentonite to retard groundwater 
flow after its exposure to moisture at high temperatures has been 
evaluated. A decrease in swelling capacity of bentonite after reac- 
tion with water vapor at high temperature has been observed, and 
an increase in sand-bentonite permeability results. Studies of the re- 
distribution of elements in lithic materials during hydrothermal al- 
teration and of the thermal history of active geothermal systems are 
under way. Iron in basalt near surfaces exposed to water can 
reduce and immobilize actinide elements in groundwaters; the 
chemical state of iron in altered rock is examined. The influence of 
colloids on the chemical behavior of americium in groundwaters is 
investigated. Parametric tests to aid the interpretation of a waste 
form performance test are in progress. The behavior in a radiation 
field of waste glasses doped with uranium, neptunium, plutonium, 
and americium is under investigation. The hydration of defense 
waste glass has been examined. Extraction processes for separating 
transuranic elements from high-level wastes are being investigated, 
and conceptual flowsheets have been developed. A demonstration 
of operational readiness for the destructive analyses of irradiated 
fuel rods has been accomplished. All systems and procedures were 
subjected to qualification tests, and a full-length, irradiated, experi- 
mental rod has been processed. 


17975 (ANL-OHS/HP—84-109) Radiological assessment 
report for the University of Rochester Annex, 400 Elmwood 
Avenue, Rochester, New York, April-May 1984. Wynveen, 
R.A.; Smith, W.H.; Sholeen, C.M.; Flynn, K.F. (Argonne 
National Lab., IL (USA)). Dec 1984. Contract W-31-109- 
ENG-38. 167p. NTIS, PC A08/MF A01; GPO Dep. File 
Number DE85008181. 

In light of the results of the comprehensive radiological as- 
sessment of the annex and auxiliary facilities, the following conclu- 
sions can be made: There is no immediate hazard from the elevated 
levels of radioactivity detected; however, some of these levels are 
above criteria. The radon, thoron, actinon, long-lived particulates, 
and tritium in the air are all below criteria for unrestricted use. 
Some ductwork has been identified as being contaminated. All 
ductwork must, therefore, be considered potentially contaminated. 
Since several floor drains were found to exhibit elevated readings, 
and the samples had elevated concentrations of radionuclides, it 
must be concluded that the drain and sewer systems of the Annex 
are contaminated with radioactive material. Since the samples col- 
lected from the storm and sewer systems outside the building also 
had elevated concentrations of radionuclides, these systems are also 
considered contaminated with radioactive material. The grounds 
around the Annex have exhibited background concentrations of ra- 
dionuclides. Two rooms, B-330 and B-332, were inaccessible for 
survey due to the presence of stored furniture and equipment. 
Therefore, no comment about their radiological status can be made. 
At the common baseboard for Room C-12 and C-16 and on the 
floor below the tile in Room C-40, contamination appeared to be 
masked by construction modifications. Other areas of the Annex 
must also be considered potentially contaminated where modifica- 
tions may have masked the contamination. 


17976 (BMI/OCRD—19) Guidelines on interim perform- 
ance constraints for radioactive waste disposal in crystalline 
rock. (Battelle Memorial Inst., Columbus, OH (USA). Office 
of Crystalline R itory ry Development). Feb 1985. Con- 
tract AC02-83CH10139. 68 Ss, A04/MF AOl1; 
GPO Dep. File Number DE85008205. 
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Interim performance constraints have been developed for 
preliminary design analyses of a radioactive waste repository in 
crystalline rock. The approach taken in defining these constraints 
was to consider the thermal, thermomechanical, and thermochemi- 
cal beavior for three regions of the repository (very-near field, near 
field, and far field) during three time periods (operational, contain- 
ment, and isolation). Physical, thermal, and mechanical limits are 
proposed. These may be required to support the repository per- 
formance objectives defined by the US Nuclear Regulatory Com- 
mission in 10 CFR Part 60, Disposal of High-Level Radioactive 
Wastes in Geologic Repositories, in particular those related to bar- 
rier performance after permanent closure (10 CFR 60.113). The 
performance constraints represent the informed judgment of a 
Working Group whose members are knowledgeable in matters re- 
lating to design of a repositery in crystalline rock. The constraints 
are intended for use in early design studies and will be revised as 
analytical and experimental information to support revision be- 
comes available. 


(BMI/ONWI—%(84-4)) Salt 

Technical progress report for the quarter, 1 July-30 Septem- 
ber 1984, (Battelle Memorial Inst., Columbus, OH (USA). 
Office of Nuclear Waste Isolation). 1984. Contract AC02- 
83CH10140. se Pam gy PC A0S/MF A01; GPO Dep. File 
Number DE8 

This document reports the progress being made each quarter 
on the development of a geologic repository in salt for the perma- 
nent disposal of high-level nuclear waste. The reporting elements 
are arranged by the work breakdown structure so that related stud- 
ies are presented together. The studies are reported by the Office of 
Nuclear Waste Isolation, a prime contractor of the US Department 
of Energy Salt Repository Project Office. The studies include work 
by other prime contractors and by subcontractors to the Office of 
Nuclear Waste Isolation. 


17978 (BMI/ONWI—471) Socioeconomic data base 
report for the Paradox Basin, Utah. (Bechtel National, Inc., 
San Francisco, CA (USA)). Nov 1984. Contract AC02- 
83CH10140. 165p. NTIS, PC A08/MF A01; 1; GPO Dep. 
File Number DE85008203. 

This report is published as a product of the Civilian Radio- 
active Waste Management (CRWM) Program. The objective of this 
program is to develop terminal waste storage facilities in deep, 
stable geologic formations for high-level nuclear wastes, including 
spent fuel elements from commercial power reactors and transuran- 
ic nuclear waste for which the Federal Government is responsible. 
The Socioeconomic Analysis Report for the Paradox Basin in Utah 
is part of the CRWM Program described above. This report pre- 
sents baseline data on the demography, economics, community fa- 
cilities, government and fiscal structure, and social structure char- 
acteristics in San Juan and Grand Counties, the socioeconomic 
study area. The technical criteria upon which a repository site(s) 
will be selected, evaluated, and licensed for high-level waste dispos- 
al will be partially based on the data in this report. 


17979 (BMI/ONWI—557) a. 
Smith, Swisher, and nearby counties in the Texas Panhandle. 
(NUS Corp cane MD (USA)). Feb. 1985. Con- 
tract ‘ACO2. 83CH10140. 276p. NTIS, PC A13/MF AOI; 1; 
GPO Dep. File Number D 5007918. 

igation for agriculture is the primary water use in the area 
of Deaf Smith and Swisher Counties, Texas, and the Ogallala For- 
mation is the main water source. The availability of water in the 
12-county area is projected to decrease markedly over the next 5 
decades because of the steady depletion of ground water in recov- 
erable storage. Water requirements in the 12-county area are pro- 
jected to exceed available supplies from about 1990 through 2030. 
The shortage for the year 2030 is estimated to be approximately 4 
million acre-feet under high-growth-rate conditions. Because of its 
semiarid climate, the area has little available surface water to aug- 
ment the supply of the Ogallala Formation, which, despite its de- 
pletion, could be the principal source of water for the repository. 
There are, however, other potential sources of water: (1) Lake 
Mackenzie, on Tule Creek; (2) the Santa Rosa Formation, which 
underlies much of the Southern High Plains and locally yields mod- 





erate amounts of good-quality water; and (3) the Wolfcamp Series, 
which yields low amounts of highly saline water. The effluents of 
municipal wastewater treatment plants and municipal water systems 
may also be useful as supplements to the repository’s primary water 
supply. 


(CONF-850242—8) Pathways analyses and their 
in the decision making process for selection of low-level 
cone sites. Pin, F.G.; Oblow, E.M. (Oak Ridge Na- 
TN (USA ». 1985. 1 cee AC05-840R21400. 

NHS PC AOl1; 1; GPO Dep. File Number 


From 7. symposium on management of uranium mill tailings, 
low-level waste and hazardous waste; Ft. Collins, CO, USA (6 Feb 
1 
oe Pathways analyses have been extensively used to evaluate 
the suitability of proposed sites for disposal of low-level radioactive 


conservatism generally is built into the 

concerning future events have to be 

concerning site or waste characteristics 

This conservatism is useful in ascertaining whether the site 

provides an adequate buffer to persons outside the site boundary. In 
reaching conclusions concerning site capacity and site acceptability, 

however, considerations must be given to the uncertainties involved 

in the analysis. Analytical methods to quantitatively assess the sensi- 

tivity of the results to data uncertainties may prove useful in the 

decision making process for site suitability. 7 references, 1 figure. 


17981 (CONF-850314—2) neces and use of a 
remote waste handling system for disposal of greater confine- 
ment — | mg Pe RE. "RE (Reyn olds Electrical and Engi- 

1985. Contract 


neering Co. NV (USA)). 
AGUS MANY 10327. ane fe Tie PC A A02/MF ‘AOI; GPO Dep. 
File Number DE8 

Seat caedietietties “0 Tucson, AZ, USA (24 Mar 


This paper discusses the design and development of a re- 
motely controlled waste handling system (RWHS) for use in radio- 
active waste disposal i A RWHS was developed at the 
US Department of Energy's (DOE) Nevada Test Site for use in the 
Greater Confinement Disposal Test (GCDT). The RWHS consists 


RWHS was used to safely place high-specific-activity radioactive 
waste in greater confinement disposal. Between December 15, 1983, 
and February 23, 1984, five encapsulated sources were open-air 
transferred from shielded shipping casks and placed 30 m down a 3- 
m-dia augered shaft using the RWHS. These sources contained ap- 
proximately 460 kCi of ®Sr, 21 kCi of %7Cs, and 390 Ci of Co. 
Each source was transferred safely and efficiently and operational 
personnel did not receive any recordable doses. 3 references, 5 fig- 
ures. 


= ~ ance eAengdl omamnceapid tracers 
in characterizing the greater confinement disposal test at the 
Nevada Test Site. Olson, M.C. (Reynolds Electrical and En- 
Co., Inc., eee ae NV (USA)). 1985. Contract 

oo » PC A02/MF A01; GPO Dep. 

. From Waste management ‘85; Tucson, AZ, USA (24 Mar 
er ihn, liane. Guieieenses Siannesd: Seat HIE) as ao. 
search project investigating the feasibility of augered-shaft disposal 
of low-level radioactive waste considered unsuitable for shallow 
land burial. Gaseous diffusion of radionuclides through alluvial 
sediments is considered the primary contaminant migration process. 
Volatile halocarbon tracers are released in the subsurface and their 
Se ee ee eee 
ficients, tortuosity values, and sorption terms. Design and instru- 


three-dimensional 
array of soil-air sample stations encircling the disposal waste. Recir- 
culation flow lines minimize induced advection in the alluvial 


matrix due to tracer sample collection. 6 references, 5 figures, 2 
tables. 


17983 (CONF-850314—8) Calorimetric examination of 
grouts. wre D.P.; Berger, R.L. (Oak 
ge National Lab., 


(USA), Ilinois Univ., Urbana 
(USA). Dept. of Civil Engin . 1985. Contract AC05- 
840R21400. 5p. NTIS, 


A01; GPO Dep. File 
Number DE85007750. 


From Waste management ‘85; Tucson, AZ, USA (24 Mar 
1985). 

. A hydrofracture grout sample obtained during the SI-10 in- 
jection campaign was studied by calorimetry. The calorimetry 
pein on. ania ge: Spreng eA ete | eRe 
containing simulated wastes. Initiation of the cement-water reaction 
dor the 'nabeal pect ‘on dalanped eovindl diies bx the peceence of 6 
large quantity of boron in the waste. Although the hydration of 
cement was delayed, eventually the cement reacted with water and 
the grout hardened. This test indicates the potential need to analyze 
sludges for compounds known to retard cement hydration. 10 refer- 
ences, 5 figures, 4 tables. 


17984 (CONF-850314—10) Greater confinement disposal 
of radioactive wastes. Trevorrow, L.E.; Gilbert, T.L.; 
Luner, C.; Merry-Libby, P.A.; Meshkov, N.K.; Yu, C. (Ar- 
mne National Lab., IL (USA)). 1985. Contract W-31-109- 
G-38. 19p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85007941. 
From Waste management ‘85; Tucson, AZ, USA (24 Mar 
1985). 
> Low-level radioactive waste (LLW) includes a broad spec- 
trum of different radionuclide concentrations, half-lives, and haz- 
ards. Standard shallow-land burial practice can provide adequate 
protection of public health and safety for most LLW. A small 
volume fraction (~ 1%) containing most of the activity inventory 
(~ 90%) requires specific measures known as greater-confinement 
disposal (GCD). Different site characteristics and different waste 
characteristics - such as high radionuclide concentrations, long radi- 
onuclide half-lives, high radionuclide mobility, and physical or 
chemical characteristics that present exceptional hazards - lead to 
different GCD facility design requirements. Facility design alterna- 
tives considered for GCD include the augered shaft, deep trench, 
engineered structure, hydrofracture, improved waste form, and 
high-integrity container. Selection of an appropriate design must 
also consider the interplay between basic risk limits for protection 
of public health and safety, performance characteristics and objec- 
tives, costs, waste-acceptance criteria, waste characteristics, and site 
characteristics. 


(CONF-850314—11) Beneficial _. of conflict in 
radioactive waste management programs. Payne, B.A.; Wil- 
liams, R.G. (Argonne National Lab., IL (USA). 1985. Con- 
tract W-31-109-ENG-38. 17p. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE85007938. 

From Waste management ‘85; Tucson, AZ, USA (24 Mar 


1985). 

" the technical, political, and social problems associated 
with radioactive waste management, least is known about the latter 
two. Lay persons tend to generalize negative attitudes about other 
nuclear activity to radioactive waste management. Thus, conflict 
appears inevitable between the general public, citizen action groups, 
and decision-makers on radioactive waste management. The basis of 
conflict, we believe, can be found in the value orientation of certain 
groups and in differing perceptions of risk. Research on similar 
controversial issues reveals that conflict may be beneficial in the 
long run by contributing to the public’s participation level and un- 
derstanding of the issues, and to the decision-makers’ appreciation 
of the lay perspective. The paper is in three parts. First, we review 
the sources of conflict over radioactive waste management issues. 
The negative attitudes and fears of the public toward different 
types of projects involving radioactivity, value conflicts, and differ- 
ential perceptions of risk are cited as sources. Next we discuss the 
consequences of conflict in terms of sociological theory. Finally, 
we discuss how conflict can be directed and managed to produce 
an informed decision-making process. When the public is sensitized 
to an issue, when prevailing attitudes on the issue are negative, and 
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when perceived risks are high - all of which are characteristic of 
waste management issues - specific steps should be taken to estab- 
lish a legitimate process of communication and interaction between 


avoid it. It is to use the increased awareness to increase knowledge 
about waste management issues and public participation in decisions 
so that the final solution is acceptable at some level to all parties. 


17986 (CONF-850314—16) Recent hydrofracture oper- 
ations at Oak Ridge National . Weeren, H.O.; 
McDaniel, E.W.; Lasher, L.C. (Oak Ridge National Lab., 
™ (USA)). 1985. Contract AC05-840R21400. 8p. NTIS, 
PC A02/MF AO0Ol1; 1; GPO Dep. File Number DE85008 138. 
From Waste management "85; Tucson, AZ, USA (24 Mar 

1985). 
ais terteclineiniies camel in ausiahag tan wid ut- Oak 
Ridge National Laboratory (ORNL) for the permanent disposal of 
locally generated radioactive waste solutions and slurries. In this 
process, the waste solution or slurry is mixed with a blend of 
cement and other solid additives; the resulting grout is then injected 
into an impermeable shale formation at a depth of 200 to 300 m 
(700 to 1000 ft). The grout sets a few hours after completion of the 
injection, the radioactive waste in the shale formation. A new 
facility was built in 1980-1982 at a site adjacent to the original facil- 
ity. Between June 1982 and January 1984, more than eight million 
liters (2.2 million gal) of waste containing over 750,000 Ci were 
mixed with a blend of solids and injected. Various operating prob- 
lems were experienced and solved. 6 references, 6 figures, 1 table. 


17987 (DOE/ID/12461—T1) Use of compensation and 
incentives in siting low-level radioactive waste disposal facili- 
ties. Smith, T.P.; Jaffe, M. (American Fanuc s 
Chicago, IL). Sep 1984. Contract AC07-83ID12461. 83p. 
NTIS, PC A05/MF A0l; GPO Dep. File Number 
DE85005511. 

In discussing the use of compensation and incentives in siting 
low-level radioactive waste disposal facilities, chapters are devoted 
to: compensation and incentives in disposal facility siting (defini- 
tions and effects of compensation and incentives and siting deci- 
sions involving the use of compensation and incentives); the im- 
pacts of regional and state low-level radioactive waste facilities; the 
legal framework of compensation; and recommendations regarding 
the use of compensation. 


17988 ee eee ae 
a better idea (Excerpt of conclusions and recommendations). 
(USDOE Office of Civilian Radioactive Waste Manage- 
ment, Washington, DC). Dec 1984. eeaets NTIS, PC A02/MF 
A01; GPO ee —_ 

Report to US Secretary of Ener; 

Report to The US Secretary of EDerRY. 1 be made 
to improve the credibility, internal flexibility and cost-effectiveness 
of the Office of Civilian Radioactive Waste Management 
(OCRWM). However, in recognition that no modification to DOE/ 
OCRWM organization would necessarily provide adequate stability 
and continuity, it is our principal recommendation that investigation 
of the specific steps necessary to implement, for example, a dedicat- 
ed federally chartered corporation (the first choice of the Panel 
voting on organizational tests), should be undertaken immediately 
so that Congress can have a precise understanding of the legislative 
changes required to bring about such an organization. The main 
thrust of the Panel study has dealt with the structure and capabili- 
ties of various organizational alternatives for managing the high- 
level radioactive waste management program. The Panel also gave 
consideration to the financing processes of the Nuclear Waste 
Policy Act (NWPA), and to certain financing alternatives which 
might be substituted for the existing mechanisms. In doing so, the 
Panel encountered an array of financial uncertainties which con- 
front the radioactive waste management program as it moves for- 
ward over the next two decades. At this juncture, it is extremely 
difficult to predict how future events, programmatic developments, 
and economic influences will affect the financing structure and cost 
level over the term of the program. It is the Panel’s conclusion that 
the financing mechanism provided by Congress under the Nuclear 
Waste Policy Act appears to be fair, amenable to administrative im- 
plementation and cost controls, and sufficiently flexible to accom- 
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modate the full-recovery requirement of the legislation. Under 
NWPA, utilities are assessed a fee of 1 mill per kilowatthour of nu- 
clear-generated electricity, plus a one-time fee for spent fuel accu- 
mulated prior to April 7, 1983. 


17989 (DOE/NBM—5008164) Managing nuclear waste: 

sip Washington, B 9, Dee 1984. 248p. NTIS, PC 
ent, ; , » 

All/MF A01; 1; GPO Dep. File Number DE8 164. 


are considered and four of them are focussed on. These four are: 
present DOE waste management structure; alternative governmen- 
tal approach; public/private entity; and private corporation. Advan- 
tages and disadvantages of each alternative are covered. The pre- 
ferred alternative is the Federal Corporation for Waste Manage- 
ment (FEDCORP). 


17990 (DOE/NV/10327—14) Operational technology for 

confinement Dickman, P.T.; Vollmer, A.T.; 

eynolds Electrical and Co., 

zZas, “NV oe Dec 1984. Contract ACO08- 

84NV 10327. 108p. NTIS, PC A06/MF A01; GPO Dep. 
File Number DE85008023. 

Procedures and methods for the design and operation of a 
ee ee ae large-diameter boreholes 
are discussed. It is assumed that iv inclliny Geel ba Sebeaed ut act 
operating low-level waste disposal site and that only a small portion 
of the ‘wartes seccived ot tie de: seneh soquiny quater eneiaee 


waste management site operators and managers, a detailed econom- 
ic assessment section is included that should assist planners in per- 
forming cost analyses. Economic assessments for both commercial 
and US government greater confinement disposal facilities are in- 
cluded. The estimated disposal costs from $27 to $104 per 
cubic foot for a commercial facility and from $17 to $60 per cubic 
foot for a government facility. These costs are based on average 
site preparation, construction, and waste loading costs for both con- 
tact- and remote-handled wastes. 14 figures, 22 tables. 


17991 (DOE/RW—0018) Project Decision Schedule. Ra- 
dioactive Waste Management System. (USDOE Office of Ci- 
vilian Radioactive Waste Management, Washington, DC. 
Office of Policy, In tion, and Outreach). Jan 1985. 97p. 
NTIS, PC A05 A001; GPO Dep. File Number 
DE85006599. 

Preliminary Draft. 

The Project Decision Schedule presents the key activities 
and decision points that are integral to the initiation of operations 
by 1998 of a radioactive waste management system. 


17992 (DOE/TIC—3391-Suppl.1) Radioactive waste man- 
Decontamination 


agement: a series of and de- 
commissioning. 1, McLaren, L.H. (ed). 
(USDOE Offfice of Scientific and Technical Information, 
Oak Ridge, TN). 1985. 84p. NTIS $10.25; GPO Dep. File 
Number 5E8500 5003098. 

This bibliography contains information on decontamination 
and decommissioning added to the Department of Energy’s Energy 
Data Base from November 1982 through December 1983. The ab- 
stracts are grouped by subject category. Entries in the subject index 
also facilitate access by subject, e.g., Fuel Reprocessing Plants/De- 
contamination. Within each category the arrangement is by report 
number for reports, followed by nonreports in reverse chronologi- 
cal order. These citations are to research reports, journal articles, 
books, patents, these, and conference papers from worldwide 
sources. Five indexes, each preceded by a brief description, are pro- 
vided: Corporate Author, Personal Author, Subject, Contract 
Number, and Report Number. 
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17983 emis aren Waste Management 
january-March 1984, (Du Pon 


Technical See a Pont de 
Nemours (2.1 and Aiken, SC (USA)). Dec 1984. _— 
tract tract ACOS-7 00001. 275p. NTIS, PC Al2/MF AOl; 


GPO Dep. File Number DE85008342. 

This quarterly report provides current information on oper- 
ations and development programs for the management of radioac- 
tive wastes from operation of the Savannah River Plant and off- 


mours (E.I.) and Co., Aiken, SC (U 

Lab.). 1984. Contract A COS TES RRODOGT. a 
841105—64). NTIS, PC A02/MF AOI; 1; G 
Number DE85007909. 


Dep. File 


From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; Washington, DC, USA (11 Nov 
1984). 

A fast neutron transmission system for canister glass level 
detection in the Defense Waste Processing Facility has been devel- 
oped and evaluated. The system is capable of glass level detection 
within 3/16 inch and of detecting an abnormal (coning) fill condi- 


(PST—83-607) Estimation of high water table 
levels at the Saltstone Disposal Site (Z-area). Cook, J.R. (Du 
Pont de Nemours (E.I.) and Co., Aiken, SC (USA). Savan- 
nah River Lab.). 27 Jun 1983. Contract AC09-76SR00001. 
llp. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE85008255. 

Water table wells were installed in and around the Saltstone 


ization of samples for burial in WIPP. Holtzscheiter, R.C.; 
Wicks, G.G. (Du Pont de Nemours (E.I.) and Co., ‘Aiken, 
). Savannah River Lab.). 1 Nov 1984. Contract 

* . NTIS, PC A03/MF A0l1; 1; GPO 


leaching performance of glass samples extracted 
determined as a function of radial position and 


) Decommissioning of the MTR-605 
process water building at the Idaho National Engineering 
Laboratory. Final report. Browder, J.H.; Wills, E.L. (EG 
and G Idaho, Inc., Idaho Falls (USA)). Jan 190s. Contract 
ACO07-761D01570. 5 . NTIS, PC A04/MF A01; GPO Dep. 
File Number DE8 143. 

Decontamination and decommissioning (D and D) of the 
unused radioactively contaminated of the MTR-605 build- 
ing at the Test Reactor Area of the Idaho National 

has been completed; this final report describes the D 
and D project. The building is a two-story concrete structure that 
was used to house piping systems to channel and control coolant 
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water flow for the Materials Testing Reactor (MTR), a 40 MW 
(thermal) light water test reactor that was operated from 1952 until 
1970 and then deactivated. D and D project objectives were to 
reduce potential environmental and radioactive contamination inaz- 
ards to levels as low a reasonably achievable. Primary tasks of the 
D and D project were: to remove contaminated piping (about 400 
linear ft of 36- and 30-in.-dia stainless steel pipe) and valves from 
the primary coolant pipe tunnels, to remove a primary coolant 
pump and piping, and to remove the three 8-ft-dia by 25-ft-long 
evaporators from the building second floor. 


17998 (EPRI-NP—3680, pp 89-99) Supercompaction of 
DAW. Baatz, H. (GNS, Essen, West Germany). Sep 1984. 
Research Reports Center, Box 50490, Palo Alto, CA 94303 
$14.50. File Number T185920004. (CONF-840172—). 

From ASME-EPRI radwaste workshop; Chattanooga, TN, 
USA (29 Jan 1984). 

A major problem in the compaction of dry active waste 
(DAW) is the springback of the compacted material when the 
piston is raised. A supercompactor has been developed which can 
compress the DAW to 700 bar. Springback is prevented by using a 
collapsible drum inserted in the pressure chamber. Under pressure, 
the filled drum collapses to form a pellet, reducing springback to a 
minimum. The compactor can also operate conventionally, by com- 
pressing bags or loose material in a drum. 


17999 (EPRI-NP—3680, eae. 101-105) Status of low-level 
waste compacts. Trojanowski, R. (Nuclear Regulatory Com- 
mission, Washi m, DC). Sep 1984. Research Reports 
Center, Box 50490, Palo Alto, CA 94303 $14.50. File 
Number T185920004. (CONF-840172—). 

From ASME-EPRI radwaste workshop; Chattanooga, TN, 
USA (29 Jan 1984). 

The history of disposal of low-level radwaste is reviewed 
and the status of legislative actions and inter-regional agreements 
affecting disposal is outlined. 


18000 (EPRI-NP—3680, pp 106-108) Deminimis quanti- 
ty studies. Lieberman, J. oop 1984. Research Reports 
Center, Box 50490, Palo Alto, CA 94303 $14.50. File 
Number T185920004. (CONF-840172—). 

From ASME-EPRI radwaste workshop; Chattanooga, TN, 
USA (29 Jan 1984). 

The history and current status of diminimis risk standards al- 
lowing the disposal of very low-level radioactive waste without 
regard to the specific radioactive material content is reviewed. 


18001 (LA-UR—85-664) Subsidence and settlement and 
their effect on shallow land burial. Abeele, W.V. (Los 
Alamos National Lab., NM (USA)). 1985. Contract W-7405- 
ENG-36. 12p. (CONF-850314—6). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE85007677. 

From Waste management ‘85; Tucson, AZ, USA (24 Mar 
1985). 

Subsidence and settlement are phenomena that are much 
more destructive than generally thought. In shallow land burials 
they may lead to cracking of the overburden and eventual exposure 
and escape of waste material. The primary causes are consolidation 
and cave-ins. Laboratory studies performed at Los Alamos permit 
us to predict settlement caused by consolidation or natural compac- 
tion of the crushed tuff overburden. Examples of expected settle- 
ment and subsidence are calculated based on the known geotechni- 
cal characteristics of crushed tuff. The same thing is done for ben- 
tonite/tuff mixes because some field experiments were performed 
using this additive (bentonite) to reduce the hydraulic conductivity 
of the crushed tuff. Remedial actions, i.c., means to limit the 
amount of settlement, are discussed. Finally, we briefly comment 
on our current field experiment, which studies the influence of sub- 
sidence on layered systems, in general, and on biobarriers, in par- 
ticular. 16 references, 7 figures, 5 tables. 
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18002 (RHO-PB-SR—10-B-WM-Jan.85) —— waste 


1988. GRockwell Intermational Corp, Richland, WA (USA) 
1985. (Rockwell International Corp., Richland, WA (USA). 
Rockwell Hanford tions). 1985. Contract AC06- 
77RLO01030. 110p. NTIS, PC A06/MF A0O1; 1; GPO Dep. 
File Number D 35008182. 

Observation mode stabilization evaluations were completed 
for three BY tanks which had previously been jet pumped. Tanks 
104-BY, 110-BY and 111-BY were declared interim stabilized. Eight 

tanks have been declared stabilized FYTD; five tanks 


the FYTD total to 21. Gus ciainaad cohedt oe. 

as un scanaht uh tinea ane tote 

waste capsules were produced this month for a FYTD 

of 20 capsules. The 242-A Evaporator Run 85-3 continued in 

. Total throughput for the month was approximately 2.4 

lons with a waste volume reduction (WVR) of about 1.1 

ons. The FYTD e throughput is approximately 

5 million gallons with a WVR of about 2.6 million gallons. Per- 
sonnel from Rockwell, Pacific Northwest Laboratory (PNL), and 

Atcor Engineering Systems met in January for the 50% design 

review of the Transportable Grout Equipment (TGE). A pre-100% 


Plant, was submitted to the Waste Isolation Pilot Plant - Waste Ac- 
ceptance Criteria Certification Committee on January 18 for final 
review. 


18003 Se Numerical benchmark study for 
the finite element computer code NEPTUNE. McTigue, 
D.F.; Dawson, P.R. (Sandia National Labs., Albuquerque, 
NM SA); Cornell Univ., Ithaca, NY (USA). Sibley 
School of Mechanical and "Aerospace eering). Feb 
1985. Contract AC04-76DP00789. 52p. NTIS, PC A04/MF 
A01; GPO Dep. File Number DE85008400. 

NEPTUNE is a finite element computer code developed for 
the Subseabed Disposal Program to provide calculations of long- 
term sediment deformation and pore fluid flow. A benchmark study 
has been completed as part of the code verification process. The 
study is based on calculations of free convection in a rectangular 
region with an end-to-end temperature difference. Two limiting 
cases are considered, one approximating Darcy flow in a rigid 
porous medium, and the other approaching the flow of a single- 
phase, linearly viscous fluid. Results from these calculations are 
compared to independent results using the more specialized, but 
thoroughly tested, codes MARIAH and NACHOS. Comparisons of 
velocity and temperature fields are excellent, with noticeable dis- 
crepancies only at Rayleigh numbers several orders of magnitude 


fluid contribute significantly to the heat transfer. 


18004 (SAND—84-1057) Plugging and Sealing Program 
for the Waste Isolation Pilot Plant (WIPP). Stormont, J.C. 
(Sandia National Labs., Albuq ue, NM (USA)). Nov 
1984. Contract ‘ACO4-76DPO0789. 5 ip. NTIS, PC A04/MF 
A01; GPO Dep. File Number DE85008059. 

This report presents the current intentions and directions of 
the WIPP Plugging and Sealing Program. The Plugging and Seal- 
ing Program is responsible for developing the design basis and cri- 

for sealing the penetrations (boreholes, shafts, and drifts) asso- 

with the WIPP. Estimates of sealing requirements indicate 
the technical requirements for sealing will not be great. Con- 
designs presented in this report call for the use of salt, ce- 
titious materials, and clay in the form of seals (or bulkheads) 
backfills. The state of knowledge and remaining technical con- 
for sealing the WIPP facility are reviewed; and a program of 
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laboratory, field, and modeling efforts to resolve these issues is de- 
scribed. 


A05/MF AO}; 1; GPO Dep. File Number D 

Current data and understanding about the site conditions at 
Yucca Mountain provide a basis for calculating the likely range of 
performance of a mined repository for spent nuclear fuel. Low flux 
through the unsaturated zone results in groundwater travel times to 
the water table that probably exceed 10,000 years and may exceed 
100,000 years, far longer than required by the NRC. The low flux 
will also limit releases of waste from the waste probabl: 
to annual amounts less than one millionth of the mass of the waste 
inventory remaining 1000 years after the corre- 


depository closure; 
sponding releases of curies would be well within the allowable re- 


In combination, these site conditions provide a high degree of con- 
eae een he, taadh aoe ee ee ee ee 
during the first 10,000 years after repository closure, the time 
period for which the EPA has set release limits. Carbon-14, techne- 
tium-99, iodine-129, and various nuclides of uranium sorb poorly on 
the tuffs along the flow paths and, together with uranium daughter 
products, will be the first radionuclides to arri water 
tables. The total radioactivity produced ivi 
contaminants will remain far below the 

periods of millions of years, if expected flux 

the flux is currently greater than the 

ured in situ moisture contents of the vo 


Jr. (Geological Survey, Alexandria, VA (USA)). — — 
US Geological Survey, 604 South Pickett Street, Al 
dria, VA 22304. File Number T185900597. 


period 

possible retrieval of waste long after. The risks inherent in such a 
repository appear to be no greater than in one located in the satu- 
rated zone; in fact, many aspects of such a repository’s performance 
will be much easier to predict and the uncertainties will be reduced 
correspondingly. A major new concern would be whether future 
climatic changes could produce significant consequences due to 
possible rise of the water table or increased flux of water through 
the repository. If spent fuel were used as a waste form, a second 
new concern would be the rates of escape of gaseous ™°I and “C 
to the atmosphere. 


18007 Self-closing shielded container for use with radio- 
active materials. Smith, J.E. (to t. of Energy). US 
Patent 4,477,731. 16 Oct 1984. Filed date 1 Nov 1982. vp. 

PAT-APPL-438127. 

A container for storage of radioactive material comprises a 
container body and a closure member. The closure member is cou- 
pled to the container body to enable the closure body to move 
automatically from a first position (e.g., closed) to a second position 
(open). 


18008 Erosion of earth covers used in shallow land burial 
at Los Alamos, New Mexico. Nyhan, J.W.; ae 

Drennon, B.J.; Simanton, J.R.; Foster, GR. (Los Alamos 
National Lab., NM). Journal of Environmental Quality; 13: 
No. 3, 361-366(Jul-Sep 1984). Contract W-7405-ENG-36. 





ational Laboratory and the USDA-ARS 
balance for a trench 
ee ee en eee ee 


it 3.05 by 10.7 m plots were installed with’ 


vegetated surface treatments on a 15 by 63 m 
constructed from soil and crushed tuff layers. A rotating 
simulator was used to estimate the soil erodibility and 

cover-management factors of the Universal Soil Loss Equation 
(USLE) for this trench cap and for two undisturbed plots with nat- 
ural vegetative cover. The implications of the results of this study 
are discussed relative to the management of infiltration and erosion 
processes at waste burial sites and compared with similar USDA re- 
search performed throughout the USA. 


18009 Near-field and far-field mass transfer in a geologic 
repository. Kim, C.L.; Chambre, P.L.; Pigford, T.H.; Za- 
voshy, S.J. (University of California, Berkeley, CA 94720). 
Transactions of the American Nuclear Society; 47: 87- 
89(1984). (CONF-841105—). 

From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; Washington, DC, USA (11 Nov 
1984). 


18010 Canister glass level detection by fast neutron 
transmission. Pellarin, D.J. (Savannah River denies CE. 
I. Du Pont de Nemours & Company, Aiken, SC 29808). 
Transactions of the American Nuclear Society; 47: 85- 
86(1984). (CONF-841105—). 

From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; Washington, DC, USA (11 Nov 
1984). 


18011 Advances in high-level waste vitrification effluent 
treatment. Scott, P.A. (Battelle-Pacific Northwest Laborato- 


ries, P.O. Box 999, Richland, WA 99352). Transactions of 


the American Nuclear Society; 47: 84(1984). (CONF- 
841105—). 

From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; Washington, DC, USA (11 Nov 
1984). 


18012 Design characteristics of a system for remote vitri- 
fication of Hanford wastes. Barnes, S.M.; Brouns, R.A.; Sie- 
mens, D.H. (Battelle-Pacific Northwest Laboratories, P.O. 
Box 999, Richland, WA 99352). Transactions of the American 
Nuclear noe 47: ee (CONF-841105—). 

From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; Washington, DC, USA (11 Nov 
1984). 


18013 oes of yor one ie waste os activities and 
- defense 


Leclaire, D.B.; 
DC 20543) Te J. rw ieee aE Ener, , Washington, 
DC 2054: tions of the American Nuclear Society; 47: 
6264198) {CONF 241 105—). 
From Joint meeting of the American Nuclear Society and 
the oa Industrial Forum; Washington, DC, USA (11 Nov 
1984 


Implementation of Nuclear Waste Policy Act for 
ee ee ee Sw (U.S. De- 
partment of Energy, W 
of the American Nuclear Society; 417: 60-61(1984). (CONF- 
841105—). 

From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; Washington, DC, USA (11 Nov 
1984). 


18015 High-level waste processing and disposal. Crandall, 
J.; Krause, H.; Sombret, C.; Uematsu, K. (Savannah River 
Laboratory, EI. Du Pont de Nemours & Company, Aiken, 
SC 29808). Transactions of the American Nuclear Society; 47: 
11-12(1984). (CONF-841105—). 

From Joint meeting of the American Nuclear Society and 
. en Industrial Forum; Washington, DC, USA (11 Nov 
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18016 Remote removal of contaminated equipment from a 
radiochemical engineering cell. Scharnhorst, N.L.; Bjorklund, 
W.J.; Bryan, G.H. (Battelle-Pacific Northwest Laboratories, 
P.O. Box 999, Richland, WA 99352). Transactions of the 
American Nuclear Society; 47: 468(1984). (CONF-841105—). 

From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; Washington, DC, USA (11 Nov 
1984). 


18017 Role of Eh in nuclear waste form dissolution. 
Freeborn, W.P.; White, W.B. (Pennsylvania State Univ., 
University Park). Materials Research Society Symposia Pro- 
ceedings; 26: 719-726(1984). (CONF-831174—). Contract 
AC06-76RL01830. 

From Materials Research Society annual meeting; Boston, 
MA, USA (14 Nov 1983). 

A series of experiments was conducted to evaluate the sig- 
nificance of redox potential, Eh, as an independent open-system 
variable in the dissolution of nuclear waste glasses and ceramics. 
The standard platinum electrode can be used in leach solutions. 
Measurements on couples with rapid kinetics such as Fe*++/Fe** 
give results in agreement with thermodynamic calculations. Highly 
reducing leaching solutions can be obtained by passing hydrogen 
through the solvent in the presence of a palladium catalyst. 8 refer- 
ences, 6 figures. 


18018 Very rough preliminary estimate of the colloidal 
sodium iinoen in rock salt by radioactive waste canister ra- 
diation. Levy, P.W.; Kierstead, J.A. (Brookhaven National 
Lab., Upton, NY). Materials Research Society Symposia Pro- 
ceedings; 26: Satie (CONF-831174—). Contract 
AC02-76CH00016 

From Materials Research Society annual meeting; Boston, 
MA, USA (14 Nov 1983). 

Very rough estimates have been made of the total amount, 
the formation rate and spatial distribution of the Na metal colloid 
particles induced in rock salt adjacent to four types of radioactive 
waste canisters. A number of extrapolations were required. Salt im- 
mediately adjacent to a lightly shielded, 2.16 kW, high level waste 
canister could be converted entirely to colloidal Na (and presum- 
ably chlorined gas) in 200-400 years. The total Na metal formed 
will be 250-300 kg. A heavily shielded, 3.3 kW, spent fuel canister 
will convert roughly 0.3% of the salt at the canister ‘surface to col- 
loidal Na and the total sodium metal will be roughly 0.5 kg. Even 
at the lowest colloid levels the Na metal formed should greatly in- 
fluence interactions between canisters and the surrounding salt, par- 
ticularly if brine enters. 12 references, 6 figures, 2 tables. 


18019 Kinetics of the adsorption of radionuclides on tuff 
from Yucca Mountain. Rundberg, R.S. (Los Alamos Nation- 
al Lab., NM). Materials Research Society Symposia Proceed- 
ings; 26: 827-834(1984). (CONF-831174—). 

From Materials Research Society annual meeting; Boston, 
MA, USA (14 Nov 1983). 

The sorption of simple cations in tuff is dominated by ad- 
sorption on aluminosilicates that have charged surfaces, such as 
zeolites and clays. The most significant sorbing minerals present in 
Nevada tuff are clinoptilolite, heulandite, mordenite, and montmo- 
rillonite. The kinetics of sorption on tuffs containing the minerals 
clinoptilolite and montmorillonite has been determined by studying 
the uptake of strontium, cesium, and barium on thin tuff wafers. 
The rate constants for uptake of these elements on tuff are consist- 
ent with a model of sorption that is diffusion limited but where dif- 
fusion occurs in two stages. First the cations diffuse into the rock 
through the water-filled pore space. Next, the cations must diffuse 
into the much narrower channels within the aluminosilicate crys- 
tals. After they are within the zeolite framework or between the 
clay planes, the cations may rapidly sorb on the negatively charged 
surfaces. The actinide elements have a time constant for the appar- 
ent sorption that is inconsistent with this model and may have a 
radically different mechanism of removal from solution. 12 refer- 
ences, 4 tables. 
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filling miner- 
ashington. Brookins, D.G.; 
poms M.T.; Wollenberg, H.A. (Univ. of New Mexico, 


). Materials R esearch Society Symposia Proceed- 
tne 26: 843. ¥50CI984), (CX (CONF-831174—). * 


From Materials Research Society annual meeting; Boston, 
MA, USA (14 Nov 1983). 

In the licensing process attention is given to many topics, in- 
cluding radionuclide migration and to hydrologic integrity of the 
repository rocks. The following conclusions were reached: (1) 
Strontium isotopic signatures of fracture-filling minerals are essen- 
tially identical to their host basalt, within analytical detection limits. 
The model for Sr mixing between reservoirs of different total and 
isotopic Sr is a powerful tool for investigating the origin of such 
fracture filling. (2) REE/CHON plots indicate that the rare earth 
elements (REE) in the fracture-filling minerals have been derived 
from their host basalts. (3) The INAA data for numerous trace ele- 
ments indicate that the fracture-filling minerals have obtained their 
chemistry from a basalt source. (4) If water flowing vertically 
through the basalt had caused the precipitation of the secondary 
minerals noted, the chemistry of the minerals would reflect this 
water. This is not the case. (5) Studies of similar fracture-filling 
minerals from all proposed candidate repository horizons at the 
Hanford Site should be undertaken. 8 references, 3 figures, 4 tables. 


18021 Use of natural radionuclides to predict the behav- 
ior of radwaste radionuclides in far-field aquifers. Hubbard, 
N.; Laul, J.C.; Perkins, R.W. (Battelle Memorial Inst., Co- 
lumbus, OH). ’ Materials Research Society Symposia Proceed- 
ings; 26. 891-897(1984). (CONF-831174—). 

From Materials Research Society annual meeting; Boston, 
MA, USA (14 Nov 1983). 

In appropriate aquifers the natural radionuclides of the U 
and Th decay series are important sources of information about the 
behavior of radwaste radionuclides in far-field aquifers. The Wolf- 
camp Carbonate, Pennsylvanian Carbonate and Granite Wash 
aquifers in the Palo Duro Basin of the Texas Panhandle are prime 
examples of such aquifers. Sampling and analysis for key radionu- 
clides in the ground waters of these aquifers are quite feasible and 
have been accomplished. Key early results are: (1) Ra does not 
appear to be retarded by sorption, (2) Th appears to be strongly 
sorbed, (3) kinetics seem to be different on time scales of days to 
months than on ones of hundreds of thousands of years, and (4) U 
and Th behave similarly when the time scales (half-lives) are simi- 
lar, leading to the suggestion that uranium is in the +4 valence 
state in these aquifers. 10 references, 3 figures. 


18022 Rock properties input to the site screening process. 
Bauer, A.A.; Ratigan, J.E. (Battelle Project Scnaneeet 
Div., Columbus, OH). Materials pete gs Society Symposia 
Proceedings; 26: 907-915(1984). (CONF-831174—). 

From Materials Research Society annual meeting; Boston, 
MA, USA (14 Nov 1983). 

The site-screening process is designed to provide information 
on rock formations that will serve as the basis for recommending 
potentially suitable sites for locating a nuclear waste repository. 
While the application of criteria to extrinsic characteristics of the 
host rock, such as minimum depth and areal extent, are based on 
ee ee ee eee 

the significance of intrinsic characteristics (e.g., thermal conductivi- 
ty, heat capacity, Young’s modulus) is less firmly based. This is of 
tegen gsage adhoc gprs er sams gan eae 
they exhibit a wide range of compositions and properties. The 
range of crystalline rock variations has been defined and 
results describing the impact of these variations on repository ther- 
mal, mechanical, chemical, and hydrological performance con- 
straints obtained. Results also are presented for various repository 
design options (emplacement mode, thermal loading, package 
power/pitch). For the analysis, rock properties and repository 
design elements are treated as stochastic parameters by statistical 
methods. The output range of a performance parameter is deter- 
mined with respect to the range of stochastic parameters to estab- 
lish their importance in site selection. 7 references, 1 figure, 4 
tables. 


18023 Geochemical studies of 
Brookins, D.G.; Murphy, M.T.; W 
S. (Univ. of New Mexico, 


Society 
831174—). 
From Materials 
MA, USA (14 Nov 1983). 
Two studies of Col 


basalt, and samples at closely spaced i 

Th by field and laboratory gamma 

activation analysis for some 35 elements. Separate 

analyzed by isotope dilution to inspect Sr isotopic variations. The 
chemical studies do not indicate migration of any elements from the 
rhyodacite into the basalt, nor for Se in-basalt or in-rhyodacite mi- 
gration. Despite a pronounced chemical gradient between the 
rocks, each has remained a closed, isochemical system. The Sr iso- 
topic studies indicate that the rhyodacite possesses Sr (87/86) = 
0.70407 +/- 0.00008 while the intruded basalts possess Sr (87/86) 
= 0.7052 +/- 0.0002. Even in samples of the contact, 

mingled rhyodacite and basalt, each 

teristic Sr (87/86) signature, thus 

system conditions. It was concluded 

cy waieues ties © aes cae ice Go 

high temperature, molten source. 9 references, 4 figures, 3 


18024 Progress on radiometric 

using ‘He and “Ar. Zaikowski, A.; Koeate Be Hubbard, 
N. (Bendix Field Engi Corp., Grand Junction, CO). 
Materials Research iety Symposia Proceedings; 26: 94 
949(1984). (CONF-831174—). 

From Materials Research Society annual meeting; Boston, 
MA, USA (14 Nov 1983). 

Ground water samples (brines) from deep wells in the Palo 
Duro Basin, Texas are being analyzed for noble gases in an attempt 
to obtain radiometric ages for these brines. The brines contain ra- 
diogenic ‘He and “Ar produced from the radioactive decay o! 
Th, and K. Consideration of hydrochemical data 
various isotopic, chemical, and mineralogical data 
rocks and noble gas production rates allow estimating 
the brines to be about 130 million years at two wells. Ai 
well interaquifer mixing has occurred and the age is presentl 
terminate. 9 references, 3 figures, 1 table. 


the 
the 
the 


18025 Studies of altered vitrophyre for the prediction of 
nuclear waste repository-induced thermal alteration at Yucca 
Mountain, Nevada. Levy, S.S. (Los Alamos National Lab., 
NM). Materials Research Society Proceedings; 26: 
959-966(1984). ears 
From Materials Research Society annual meeting; Boston, 
MA, USA (14 Nov 1983). 
Nuclear waste emplacement in devitrified volcanic tuff at 
Yucca Mountain will raise the temperature of surrounding rock for 
a geologically significant period of time. This study evaluates the 
susceptibility of an underlying 50 ft-thick vitrophyre to thermal al- 
teration by examining alteration that occurred in the rock as it 
cooled after deposition. A 10°C temperature rise should have no 
mineralogical effects on the vitrophyre, but an increase of 60° or 
more is likely to result in alteration. mineralogic changes 
in the vitrophyre caused by this amount of thermal loading include 
crystallization of zeolites and smectite. Alteration will be concen- 
trated in a thin interval near the top of the vitrophyre and along 
fractures. Adsorbed water and water in pre-existing hydrous miner- 
als and in glass may contribute to hydrothermal alteration of under- 
lying vitrophyre. Bulk porosity change would be slight and local 
porosity increase would probably be restricted to the upper part of 
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vitrophyre. Although some fracture filling could occur, such a 
effect would be balanced by development of second- 


Zeolites and smectite, newly-crystallized along fluid 
the waste repository, i 
to radionuclide 


Prediction of waste performance in a geologic re- 
5 me P.L.; Pigford, T.H. (Univ. of California, 
Research Society Symposia Proceedings; 
26: 985. 1008(1984). (CONF-831174—). 
From Materials Research Society annual meeting; Boston, 
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ments with borosilicate glass and with other waste forms, indicating 
that the solid-liquid chemical reaction rates measured in the labora- 
tory experiments are greater than the rates of diffusive-convective 
mass transfer in the concentration boundary layer surrounding the 
waste form in a geologic repository. The steady-state mass transfer 
rate can be increased, .and the time to reach steady state decreased, 
by sufficiently short half lives of the dissolving species. The mass- 
transfer theory has been extended to include the effect of time-de- 
pendent solubilities, diffusion coefficients, and retardation coeffi- 


steady-state diffusion of radionuclides through a finite backfill layer 
separating a finite waste solid and porous rock has been analyzed, 
including the effects of radioactive decay. The results show that the 
break-through time and rate of radionuclide release depend on 
properties of the backfill and surrounding rock and on the waste 
form dimensions. Peak far-field concentrations of more soluble ra- 
dionuclides such as cesium-135, with suitably long radionuclide 
transport times and sufficiently large axial dispersion, are shown to 
be insensitive to dissolution rate. Equivalent phenomena occur in 
fracture-flow radionuclide transport. 36 references, 16 figures, 2 


Rock joint description and modelling for prediction 
of near-field repository performance. Barton, N.; Bakhtar, K.; 
Bandis, S. (Terra Tek, Inc., Salt Lake City, UT). Materials 
Research Proceedings; 26: 1047-1059(1984). 
(CONF-831174—). 
From Materials Research Society annual meeting; Boston, 
MA, USA eA OS Nov 1983). 
The shear behavior and normal closure behavior of rock 
joints have a major influence on the changes in joint conductivity 
to be expected during the life of a repository. Methods are de- 
scribed for obtaining the joint parameters required to model these 
They include the joint roughness and 
the wall strength, which can both be obtained from simple tests on 
jointed drill core. Examples are shown that illustrate the shear 
stress-displacement, dilation and conductivity coupling that occurs 
when a joint of given size is subjected to shear under various levels 
of effective normal stress. Major increases in conductivity may 
occur. Examples are also shown that illustrate the stress-closure- 
conductivity coupling. This comprehensive joint behavior model in- 
dicates that important size-effects exist in shear behavior which are 
felated to the joint spacing or effective in situ block size. The dis- 
crete modelling of near-field joint and fracture performance is es- 
sential for predicting the long-term integrity of a nuclear waste re- 
pository. 12 references, 7 figures. 
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mobilizing high-level nuclear waste. Harker, A.B.; 
Flintoff, J.F. (Rockwell International Science Center, Thou- 
sand sand Oaks, CA). pp 513-520 of Scientific basis for nuclear 
NY, waste management eee pie (ed.). Ine (1984)" 
Science lishing Company, Inc 

(CONF-831174—). 

From Materials Research Society annual meeting; Boston, 
MA, USA (14 Nov 1983). 
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Polyphase ceramic and glass-ceramic forms have been con- 
solidated from simulated Idaho Chemical Processing Plant wastes 
by hot isostatic pressing calcined waste and chemical additives by 
1000°C or less. The ceramic forms can contain over 70 wt% waste 
with densities ranging from 3.5 to 3.85 g/cm‘, depending upon the 
formulation. Major phases are CaF2, CaZrTiso;, CaTiOs, mono- 
clinic ZrOz, and amorphous intergranular material. The relative 
fraction of the phases is a function of the chemical additives (TiOs, 
CaO, and SiO.) and consolidation temperature. Zirconolite, the 
major actinide host, makes the ceramic forms extremely leach re- 
sistant for the actinide simulant U™** The amorphous phase con- 
trols the leach performance for Sr and Cs which is improved by 
the addition of SiO2. Glass-ceramic forms were also consolidated 
by HIP at waste loadings of 30 to 70 wt% with densities of 2.73 to 
3.1 g/cm® using Exxon 127 borosilicate glass frit. The glass-ceramic 
forms contain crystalline CaF2, Alsos, and ZrSios (zircon) in a glass 
matrix. Natural mineral zircon is a stable host for 4+ valent actin- 
ides. 17 references, 3 figures, 5 tables. 


18029 Laboratory and field data needs for site-specific 
repository modeling. Apted, M.J. (Rockwell Hanford Oper- 
ations, Richland, WA). pp 77-84 of Scientific basis for nu- 
clear waste management VII. McVay, G.L. (ed.). New 
York, NY; Elsevier Science Publishing Company, Inc. 
(1984). (CONF-831174—). 

From Materials Research Society annual meeting; Boston, 
MA, USA (14 Nov 1983). 

The relative importance of material properties, geochemical 
processes, and environmental parameters affecting containment and 
release of radionuclides vary strongly as a function of time and spa- 
tial position within a nuclear waste repository located in basalt 
(NWRB). A simple matrix of spatial regions (Engineered-Barrier 
System, Disturbed-Rock Zone, Site System of the Controlled 
Access Zone) and time periods (Pre-emplacement, Containment, 
Isolation/Slow-release) can be used to identify the dominant proc- 
esses that affect the containment, release, and migration of radionu- 
clides. From this analysis, a directed and efficient program of field 
and laboratory studies can be conducted to obtain the data required 
to assess the feasibility of an NWRB and compliance with Federal 
regulatory criteria. 23 references, 1 figure, 1 table. 


18030 Geohydrologic factors and current concepts rele- 
vant to characterization of a potential nuclear waste reposi- 
tory site in Columbia River basalt, Hanford Site, Washington. 
Gephart, R.E.; Price, S.M.; Jackson, R.L.; Myers, C.W. 
(Rockwell Hanford Operations, Richland, » WA). pp 85-94 of 
Scientific basis for nuclear waste management . McVay, 
G.L. (ed.). New York, NY; Elsevier Science Publishing 
Company, Inc. (1984). (CONF-831174—). 

From Materials Research Society annual meeting; Boston, 
MA, USA (14 Nov 1983). 

Geologic features are identified that may affect groundwater 
movement near a repository located in the Columbia River basalt 
beneath the Hanford Site, Washington State. These include path- 
ways through flow interiors, flow contacts, and bedrock structural 
discontinuities. Four concepts are considered to describe ground- 
water movement in basalt. Differences between concepts principal- 
ly focus on the degree of vertical leakage through basalt flow inte- 
riors. The existing geohydrologic data base is preliminary and insuf- 
ficient to conclusively support one groundwater-flow concept over 
another. However, it is proposed that available data tend to support 
the existence of distinct groundwater-flow systems having relatively 
low vertical leakage under low hydraulic-head gradients except 
where structural discontinuities are present. A number of geohydro- 
logic characterization activities are underway to reduce the present 
uncertainty regarding potential groundwater pathways. 20 refer- 
ences, 4 figures. 


18031 Basalt/water system: considerations for a nuclear 
waste repository. Lane, D.L.; Apted, M.J.; Allen, C.C.; 
Myers, J. (Rockwell Hanford. Operations, Richland, WA). 
PP 95-103 of Scientific basis for nuclear waste ement 

I. McVay, G.L. (ed.). New York, NY; Elsevier Science 
Publishing Company, Inc. (1984). (CONF-831174—). 

From Materials Research Society annual meeting; Boston, 

MA, USA (14 Nov 1983). 





High-level nuclear waste emplaced in a repository in basalt 
will lead to elevated temperatures and chemical reactions between 
the basalt and repository groundwater. The resultant changes in 
groundwater chemistry and the formation of secondary minerals 
will affect radionuclide release rates from the repository. In this 
study, Grande Ronde Basalt and synthetic groundwater were react- 
ed at temperatures of 100°, 150°, and 300°C at a pressure of 30 
MPa. Dickson-type sampling autoclaves were used to follow solu- 
tion composition changes with time. Solution pH remained weakly 
alkaline, while steady state concentrations of F~, Cl-, SO,~?, and 
total carbon were similar to or lower than initial values. Alteration 
assemblages at 300°C included silica, zeolites, potassium feldspar, 
and iron smectite. These assemblages are metastable, and prediction 
of alteration in the basalt and packing material depends on acceler- 
ated tests results and must be supplemented by study of metastable 
assemblages in natural analog systems and by tests in open systems 
with varying flow rates. Experimental data are consistent with 
rapid adjustment of Eh to reducing values; however, more work on 
reaction rates and buffering capacity is in progress. 22 references, 1 
figure, 3 tables. 


18032 Behavior of °°Tc in doped-glass/basalt hydrother- 
mal interaction tests. Coles, D.G.; Apted, M.J. (Pacific 
Northwest Lab., Richland, WA). pp 129-136 of Scientific 
basis for nuclear waste management VII. McVay, G.L. 
(ed.). New York, NY; Elsevier Science Publishing Compa- 
ny, Inc. (1984). (CONF-831174—). 

From Materials Research Society annual meeting; Boston, 
MA, USA (14 Nov 1983). 

The release of polyvalent radionuclides from a nuclear waste 
repository located in basalt may be sensitively related to the redox 
potential (Eh) imposed by the basalt. A series of tests are reported 
here, evaluating the effect of basalt on the concentrations of Tc 
released into solution from a borosilicate glass waste form. Crushed 
PNL 76-68 glass, doped with 0.7 mg Tc/g glass, was reacted 
with reference basalt groundwater under oxic hydrothermal condi- 
tions in a sampling autoclave, both alone and in the presence of 
crushed basalt. The steady state fluid concentrations of ®Tc and 
various table species were determined from samples obtained at the 
test conditions of 200°C, 30 MPa, and a initial solution to solid 
mass ratio of 10 for both tests. In the glass + groundwater test, the 
Tc concentration rose rapidly to about 50 mg/L after only 200 hr 
of run time and remained at a value between 50 and 60 mg/L 
throughout the duration of the test. For the basalt + glass + 
groundwater test, the ®°Tc concentration rose to an initial value of 
about 2.5 mg/L. At about 700 hr, the Tc concentration began to 
drop rapidly until a value near the analytical detection limit (ap- 
proximately 0.005 mg/L) was reached after a test duration of 1400 
hr. It is concluded that the presence of basalt in these hydrothermal 
experiments reduces the concentration of Tc in solution by nearly 
four orders of magnitude, probably by control of solution Eh and 
subsequent precipitation of a solid containing a reduced form of 
technetium. Reaction mechanisms are discussed that can account 
for these observations. 17 references, 1 figure. 


18033 Gamma radiolysis effects on Grande Ronde basalt 
ground water. Gray, W.J. (Pacific Northwest Lab., Rich- 
land, WA). pp 147-152 of Scientific basis for nuclear waste 
management VII. McVay, G.L. (ed.). New York, NY; Else- 
vier Science Publishing Company, Inc. (1984). (CONF- 
831174—). 

From Materials Research Society annual meeting; Boston, 
MA, USA (14 Nov 1983). 

Gamma radiolysis of reference Grande Ronde Basalt 
groundwater containing 700 mg/L methane produces a milky liquid 
that is a suspension of fine particles of organic polymers similar to 
polyethylene. The amount and nature of these polymers does not 
vary much over the range of conditions tested. Differences in the 
radiolytic products that are formed may occur when host rock and 
engineered-barrier materials are present. This possibility is currently 
being investigated as is the potential for interactions between ra- 
dionuclides and the products of radiolysis. 4 references, 2 figures, 2 
tables. 
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18034 Development of high eens at pressure Eh 
and pH sensing instruments. Danielson, M.J.; Koski, O.H.; 
Myers, J. (Pacific Northwest Lab., Rochined, WA). pp 153- 
160 of of Scientific basis for nuclear waste Vil. 
McVay, G.L. (ed.). New York, NY; Elsevier Pub- 
lishing Company, Inc. (1984). (CONE-S31174-). 

From Materials Research Society annual meeting; Boston, 
MA, USA (14 Nov 1983). 

Accurate groundwater Eh and pH data are essential for the 


the Eh and pH conditions existing during nuclear waste/barrier ma- 
terial/host-rock hydrothermal interaction experiments. The sensors 
must be stable over the temperature and pressure range of 25° to 
300°C and 0.1 to 30 MPa in the presence of complex hydrothermal 
solutions. 18 references, 2 figures, 2 tables. 


18035 Stochastic analysis of ground water traveltime for 
long-term repository assessment, Clifton, P.M.; 
Baca, R.G.; Arnett, R.C. (Rockwell Hanford Operations, 
Richland, WA). pp 161-170 of Scientific basis for nuclear 
waste management VII. McVay, G.L. (ed.). New York, 
NY; Elsevier Science Publishing Company, Inc. (1984). 

(CONF-831174>), 

From Materials Research Society annual meeting; Boston, 
MA, USA (14 Nov 1983). 

This paper describes a method of stochastically analyzing 
groundwater traveltime. The method uses a Monte Carlo technique 
to generate a suite of random spatial fields that are subsequently 
input to the groundwater flow and groundwater traveltime equa- 
tions. Stochastic inputs to these equations can be (1) transmissivity 
(or hydraulic conductivity), (2) effective thickness (or effective po- 
rosity), or (3) boundary conditions. In a transient problem, storage 
coefficient (or specific storage) could also be stochastically treated. 
Spatial correlation in the random input fields is accounted for by 
means of a multivariate random-number generator, which requires 
the first two statistical moments of these fields to be specified. The 
output from the Monte Carlo analysis is a suite of groundwater 
traveltime realizations that can be used to derive exceedance prob- 
abilities. These probabilities provide a measure of the degree of 
confidence in meeting set criteria. A preliminary application of this 
method using data from the deep basalts beneath the Hanford Site 
is also presented. The results illustrate how this method can be used 
to evaluate compliance with a technical criterion relating to 
groundwater traveltime. 16 references, 2 figures. 


18036 Site description and selection Vieth, D.L. 
(Dept. of Energy, Las Vegas, NV). pp 279-282 of Scientific 
basis for nuclear waste management VII. McVay, G.L. 
(ed.). New York, NY; Elsevier Science Publishing Compa- 
ny, Inc. (1984). (CONF-831174—). 

From Materials Research Society annual meeting; Boston, 
MA, USA (14 Nov 1983). 

This provides a cursory overview of the rationale for inves- 
tigating the Nevada Test Site as the location for a repository, and 
the rationale for selecting the Topopah Spring tuff as the proposed 
horizon for repository. The evaluation determined the site was ca- 
pable of isolating the waste over the long term, being geologically, 
geochemically and hydrologically sound. It was determined it was 
possible to design, construct, and operate a high-level waste reposi- 
tory in that type environment. 


18037 Mineralogy-petrology and ground water geochemis- 
try of Yucca Mountain tuffs. Bish, D.L.; Ogard, nM) a 
man, D.T.; Benson, L. (Los Alamos National Lab., NM), 

283-291 of Scientific basis for nuclear waste management 
VII. McVay, G.L. a New York, NY; Elsevier 


Publishing Company, Inc. ae (CONF: 831174—). 

From Materials Research Society annual meeting; Boston, 
MA, USA (14 Nov 1983). 

Research at Yucca Mountain in southern Nevada, is being 
supported by the US Department of Energy to evaluate this site as 
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a possible high-level radioactive waste repository. Yucca Mountain 
ts elisdinin by 0 thick ebquence of uab-low and bedded tells, with 
a few silicic lavas. Variations in mode of tuff emplacement and pos- 
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ranging from nonwelded to densely 

Welded, vitio 9 dovitrified, and nonzoolitied to completely 2eol 
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of the distribution of minerals in Yucca Mountain allow us to 
deduce the factors that have controlled mineral distributions and to 
predict mineral assemblages along transport pathways. In addition, 


waste elements from the repository to the accessible environment. 9 
references. 


Retardation of radionuclides by rock units along 
the path to the acceasbe environment. O A.E.; Wolfs- 
berg, K.; Daniels, W.R.; Kerrisk, J.; Rundberg, RS.; 
Thomas, Kw. (Los Alamos National Lab., NM). pp 329- 
336 of Scientific basis for nuclear waste ent VII. 
McVay, G.L. (ed.). New York, NY; Elsevier Science Pub- 
lishing Company, Inc. (1984). (CONR-S31174--). 

From Materials Research Society annual meeting; Boston, 
MA, USA oe Nov 1983). 

The process that can retard the movement of radionuclides 
in water are sorption, precipitation, and diffusion. The most impor- 
tant retardation mechanism in the tuffs of Yucca Mountain is sorp- 
tion. Based on information from the mineralogy-petrology data 
there is a 100-m-thick zeolited zone in the unsaturated Calico Hills 
and Prow Pass units below the repository horizon in the Topopah 
Spring Member. These tuffs are 60% zeolited and exist under the 
entire 8 x 10° m? of the repository. If an average cation-exchange 
capacity of the zeolites of 2.5 meg/g is assumed, the unsaturated 
zeolitized tuff volumes are capable of sorbing by ion exchange 75 x 
10° metric tons of waste elements if the relatively unfractured rock 
of these zeolitized tuffs all comes into contact with the waste ele- 
ments. 9 references. 


18039 een t ee ee sees 
conceptual 


design of an exploratory shaft, Richton Dome, 

R.D.; Swanson, O.E. (Battelle Memorial 

Inst., Columbus, OH). pp 345-352 of Scientific basis for nu- 

clear waste ent VII. McVay, G.L. (ed.). New 

York, NY; Elsevier Science Publishing Company, Inc. 
(1984). .(CONF-£31174—). 

From Materials Research Society annual meeting; Boston, 


MA, USA (14 Nov 1983). 

Preliminary Shaft design studies have been per- 
formed for representative sites in all salt basins within the NWTS 
Program. These studies have been based on data which are not site 
specific. Earth materials overlying the Richton Dome were charac- 
terized by analysis of geotechnical and hydrological data that had 
been acquired for site selection purposes. Data sets were reorga- 
nized, reinterpreted and evaluated in light of published empirical 
correlations, known constituative relations, experience with other 
sites, and engineering judgment. Geotechnical properties were as- 
sessed from geophysical logs, lithologic sample descriptions, and 
limited blow-count, grain size and pump test data. These properties 
included grain size, plasticity, unit weight, moisture content, bulk 


P 
yses allowed heretofor unrecognized lithologic material groupings 
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(definable layers and sublayers) to be identified based on similarities 
in physical properties. Subsurface conditions, as interpreted, pose 
no unique excavation problems. However, the analysis identified 
some potential issues which had not been previously recognized 
and gave confidence that other previously assumed potential prob- 
lems may not exist. 2 figures, 1 table. 


18040 Geohydrology surrounding a potential high-level 
waste repository in Richton Salt Dome, Mississippi. Teubner, 
- D.; Murphy, P.J.; Swanson, O.E. (Earth Technolo 

., Long Beach, CA). pp 353-359 of Scientific basis for 
oe lear waste management VII. McVay, G.L. (ed.). New 
York, NY; Elsevier Science Publishing Company, Inc. 
(1984). (CONF-831174—). 

From Materials Research Society annual meeting; Boston, 
MA, USA (14 Nov 1983). 

A site investigation study is currently being performed in the 
vicinity of Richton Salt Dome, Mississippi. Description of the geo- 
hydrology setting of the area is integral to assessment of the site’s 
ability to isolate nuclear waste, and to the design and construction 
of repository shafts and seals. Two groundwater models are being 
developed to assist the evaluations and design efforts: a regional 
model to better define the regional groundwater flow system; and a 
near-dome modei to refine the flow system around the dome. Initial 
results suggest that present conditions of groundwater flow away 
from the dome will meet the hydrologic requirements for a suitable 
repository site. 14 references, 3 figures, 1 table. 


18041 Relationship of engineering geology to conceptual 
repository design in the Gibson Dome area, Utah. Helgerson, 
R.; Henderson, N. (Battelle Memorial Inst., Columbus, OH). 
= of Scientific basis for nuclear waste management 
. McVay, G.L. (ed.). New York, NY; Elsevier Science 
Publishing Company, Inc. (1984). (CONF-831174—). 

From Materials Research Society annual meeting; Boston, 
MA, USA (14 Nov 1983). 

The Paradox Basin in Southeastern Utah is being investigat- 
ed as a potential site for development of a high-level nuclear waste 
repository. Geologic considerations are key areas of concern and 
influence repository design from a number of aspects: depth to the 
host rock, thickness of the host rock, and hydrologic conditions 
surrounding the proposed repository are of primary concern. Sur- 
face and subsurface investigations have provided data on these key 
geologic factors for input to the repository design. A repository 
design concept, based on the surface and subsurface geologic inves- 
tigations conducted at Gibson Dome, was synthesized to provide 
needed information on technical feasibility and cost for repository 
siting decision purposes. Significant features of the surface and sub- 
surface repository facilities are presented. 5 references, 4 figures. 


18042 Geohydrology surrounding a potential high-level 
nuclear waste repository in the Paradox Basin, Utah. Brand- 
stetter, A.; Kroitoru, L.; Andrews, R.W.; Thackston, J.W. 
(Battelle Proj ject Management Div., Columbus, OH). pp 
369-376 of Scientific basis for nuclear waste ement 
VII. McVay, G.L. (ed.). New York, NY; Elsevier Science 
Publishing Company, Inc. (1984). (CONF-831174—). Con- 
tract A 76 1830. 

From Materials Research Society annual meeting; Boston, 
MA, USA (14 Nov 1983). 

The Gibson Dome area in the Paradox Basin in southeastern 
Utah has been identified as a potential location for a high-level nu- 
clear waste repository on the basis of an adequate thickness of 
bedded salt formations at desirable depths, suitable topography for 
surface facilities, few known archaeological sites, less resource po- 
tential than otherwise similar areas, and long-term geologic and tec- 
tonic stability. The area appears also suitable from a geohydrologic 
viewpoint, on the basis of data collected and analyses performed to 
date. The upper, near-surface, geologic formations include both re- 
gionally continuous water-bearing formations and locally perched 
ground waters that discharge into nearby surface streams and into 
the Colorado River. Below the Paradox salts, the formations of in- 
terest with respect to repository safety include regionally continu- 
ous water-bearing formations, with the Leadville limestone being 
the principal water-transmitting unit. Flows in all water-bearing 
formations are essentially horizontal. If a vertical connection were 
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established through a potential repository, hydraulic gradients indi- 
cate that the flow would first be downward from the upper to the 
lower formations and then laterally, principally in the Leadville 
formation. There are some indications that minor leakage could 
occur into the Colorado River as close as Cataract Canyon, about 
20 to 25 km (10 to 15 miles) from a potential repository location in 
Davis Canyon, or into the Colorado River in Marble Canyon (Ari- 
zona), about 240 km (150 miles) to the southwest. Groundwater 
flow from a repository to these locations is unlikely, however, since 
water would first have to penetrate the essentially impermeable salt 
layers before it would reach the Leadville formation. 11 references, 
4 figures. 


18043 Geotechnical materials considerations for concep- 
tual repository design in the Palo Duro Basin, Texas. Vers- 
luis, W.S.; Balderman, M.A. (Battelle-ONWI, Columbus, 
OH). pp 379-388 of Scientific basis for nuclear waste man- 
agement VII. McVay, G.L. (ed.). New York, NY; Elsevier 
Science Publishing Company, Inc. (1984). (CONF-831174— 


). 
From Materials Research Society annual meeting; Boston, 


MA, USA e Nov i 
The Palo Duro in is only one of numerous potential re- 


pository locations for placement of a nuclear waste repository. 
Conceptual designs in the Palo Duro Basin involve considerations 
of the character and properties of the geologic materials found on 
several sites throughout the Basin. The first consideration presented 
includes current basin exploration results and interpretations of en- 
gineering properties for the basin geologic sequences. The next 
consideration presented includes identification of the characteristics 
of rock taken from the geologic sequence of interest through labo- 
ratory and field testing. Values for materials properties of repre- 
sentative samples are obtained for input into modeling of the mate- 
rial response to repository placement. Conceptual designs which re- 
spond to these geotechnical considerations are discussed. 4 refer- 
ences, 4 figures, 4 tables. 


18044 Geohydrology surrounding a potential high level 
nuclear waste repository in the Palo Duro Basin, Texas. 
Deyling, M.A.; Picking, L.; Andrews, R.W. (Battelle 
Project Management Div., Columbus, OH). PP. 389-396 of 
Scientific basis for nuclear waste management VII. McVay, 
G.L. (ed.). New York, NY; Elsevier Science Publishing 
Company, Inc. (1984). (CONF- 831174—). 

From Materials Research Society annual meeting; Boston, 
MA, USA so Nov 1983). 

The Palo Duro Basin of the Texas panhandle is being inves- 
tigated as a potential high level nuclear waste repository site. 
Groundwater is the most likley mechanism for radionuclide move- 
ment, therefore, it is desirable to locate a repository in a hydrologic 
regime which is favorable for waste isolation and containment. The 
Palo Duro Basin consists of deep brine aquifers underlying a thick 
Permian age evaporite section. Overlying the Permian age evapor- 
ites are the Dockum and Ogallala fresh water aquifers. Observed 
potentiometric data in the principal aquifers indicate a potential for 
downward flow from the surficial aquifers to the deep brine 
aquifers. Groundwater movement in these deep aquifers is very 
slow. Modeling efforts indicate flow times of hundreds of thousands 
to over a million years for groundwater to reach the basin margins. 
Investigative methods have included drill-stem testing similar to oil 
field methodology, modified drill-stem testing with tools developed 
for low-permeability formations and long-term production tests 
similar to conventional water well pumping tests. Testing has gen- 
erally indicated permeability of .1-10 millidarcies in the water trans- 
mitting units. 5 references, 6 figures, 1 table. 


18045 Far field flow uncertainty analysis for the Palo 
Duro Basin. Devary, J.L.; Harper, W.V.; Sykes, J.F.; 
Wilson, J.L. (Pacific Northwest Laboratories, Richland, 
WA). pp 397-404 of Scientific basis for nuclear waste man- 
agement VII. McVay, G.L. (ed.). New York, NY; Elsevier 
— Publishing Company, Inc. (1984). (CONF-831174— 


From Materials Research Society annual meeting; Boston, 
MA, USA (14 Nov 1983). 

In order to license an underground nuclear waste repository 
DOE must demonstrate its safety. Sensitivity and uncertainty analy- 
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ses play a critical role in both performance assessment and licens- 
ing. This paper focuses on the application of a variety of techniques 
to arrive at a comprehensive sensitivity and uncertainty analysis for 
performance measures relating to groundwater travel in the Wolf- 
camp aquifer of the Palo Duro Basin. Scenario analysis is not exam- 
ined; rather, analysis is based on well understood models for flow 
in porous media. Both Monte Carlo and first order second moment 
techniques are utilized to obtain output uncertainties. The approach 
results in logical, comprehensive analysis that blends both determi- 
nistic and statistical methods. It provides for an extensive screening 
of the parameters, accounts for parameter and spatial correlations, 
and quantifies uncertainties for the major performance measures in 
groundwater travel. The results are useful for both licensing and 
the identification of additional data needs. 12 references, 7 figures. 


18046 Expected environment for waste packages in a salt 
repository. Pederson, L.R.; Clark, D.E.; Hodges, F.N.; 

McVay, G.L.; Rai, D. (Pacific Northwest Lab., Richland, 
WA). pp 417-426 of Scientific basis for nuclear waste man- 
agement VII. McVay, G.L. (ed.). New York, NY; Elsevier 
ie Publishing Company, Inc. (1984). (CONF-831174— 


From Materials Research Society annual meeting; Boston, 
MA, USA (14 Nov 1983). 

This paper discusses results of recent efforts to define the 
very near-field (within approximately 2m) environmental conditions 
to which waste packages will be exposed in a salt repository. These 
conditions must be considered in the experimental design for waste 
package materials testing, which includes corrosion of barrier mate- 
rials and leaching of waste forms. Stie-specific brine compositions 
have been determined, and standard brine compositions have been 
selected for testing purposes. Actual brine compositions will vary 
depending on origin, temperature, irradiation history, and contact 
with irradiated rock salt. Results of irradiating rock salt, synthetic 
brines, rock salt/brine mixtures, and reactions of irradiated rock salt 
with brine solutions are reported. 38 references, 3 figures, 2 tables. 


18047 Evaluation of iron-base materials for waste pack- 
age containers in a salt repository. Westerman, R.E.; Nelson, 
J.L.; Pitman, S.G.; Kuhn, W.L.; Basham, S.J.; Moak, D.P. 
(Pacific Northwest Lab., Richland, WA). pp 427-436 of Sci- 
entific basis for nuclear waste management VII. McVay, 
G.L. (ed.). New York, NY; Elsevier Science Publishing 
me Inc. (1984). (CONF-831174—). 

From Materials Research Society annual meeting; Boston, 
MA, USA (14 Nov 1983). 

Design studies for high-level nuclear waste packages for salt 
repositories have identified low-carbon steel as a candidate material 
for containers. Among the requirements are strength, corrosion re- 
sistance, and fabricability. The studies of the corrosion resistance 
and structural stability of iron-base materials (particularly low- 
carbon steel) are treated in this paper. The materials have been ex- 
posed in brines that are characteristic of the potential sites for salt 
repositories. The effects of temperature, radiation level, oxygen 
level and other parameters are under investigation. The initial de- 
velopment of corrosion models for these environments is presented 
with discussion of the key mechanisms under consideration. 6 refer- 
ences, 4 figures, 3 tables. 


Performance analysis of conceptual waste package 
eats in salt Jansen, G. Jr.; Raines, G.E.; 
Kircher, J.F. (Battelle Project Management Div., Colum- 
bus, OH). pp 445-454 of Scientific basis for nuclear waste 
management VII. McVay, G.L. (ed.). New York, NY; Else- 
vier Science Publishing Company, Inc. (1984). (CONF- 
831174—). 
From Materials Research Society annual meeting; Boston, 
MA, = (14 Nov 1983). 

A performance analysis of commercial high-level waste and 
spent fuel conceptual package designs in reference repositories in 
three salt formations was conducted with the WAPPA waste pack- 
age code. Expected conditions for temperature, stress, brine compo- 
sition, radiation level, and brine flow rate were used as boundary 
conditions to compute expected corrosion of a thick-walled over- 
pack of 1025 wrought steel. In all salt formations corrosion by low 
Mg salt-dissolution brines typical of intrusion scenarios was too 
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slow to cause the package to fail for thousands of years after burial. 
In high Mg brines judged typical of thermally migrating brines in 
bedded salt formations, corrosion rates which would otherwise 
have caused the packages to fail within a few hundred years were 
limited by brine availability. All of the brine reaching the package 
was consumed by reaction with the iron in the overpack, thus pre- 
venting further corrosion. Uniform brine distribution over the pack- 
age surface was an important factor in predicting long package life- 
times for the high Mg brines. 14 references, 15 figures. 


18049 Review panel comments on geomedia specific re- 
search. Heath, C.A. (NUS Corp., Gaithersburg, MD). PP 
455-460 of Scientific basis for nuclear waste 

VII. McVay, G.L. (ed.). New York, NY; Elsevier 
Publishing Company, Inc. (1984). (CONF-831174—). 

From Materials Research Society annual meeting; Boston, 
MA, USA (14 Nov 1983). 

This includes remarks made by three panel members con- 
cerning geomedia-specific repository relevant research. The scien- 
tific work in the materials area has progressed significantly. Investi- 
ceed arty wemeeieis te ter tentaligteer at 
groundwater compositions. Significant attention is being paid to the 
importance of colloids and complexing agents. Good planning 
seems to be in evidence in the Nevada program. Much cooperation 
and planning in the materials program is needed. Requirements con- 
cerning the performance of waste management systems were in- 
cluded. Other topics discussed at the symposium were interactive 
testing of waste forms, canister materials, and repository rock. 
Characterization of the chemical and physical environment in the 
near-field was considered by several speakers. These papers and 
discussions were part of the Seventh International Symposium on 
the Scientific Ban's for Nuclear Waste Management. 


18050 National Research Council study of the isolation 
system for geologic disposal of radioactive wastes. Pigford, 
T.H. (Univ. of California, Berkeley). pp 461-486 of Scientif- 
ic basis for Soare. wee y tlicvier Scicane Poblishing ere. 
(ed.). New York, NY: 

ny, Inc. (1984). (CONF-831174_). 

From Materials Research Society annual meeting; Boston, 
MA, USA (14 Nov 1983). 

The panel was charged to review the alternative technol- 
ogies available for isolating of radioactive waste in mined geologic 
repositories, evaluate the performance benefits from these technol- 
Ogies as potential elements of a waste isolation system, and identify 
appropriate technical criteria for satisfactory long-term perform- 
ance of a geologic repository. Conceptual repositories in basalt, 
granite, salt, and tuff were considered. Site-specific data on geolo- 
gy, hydrology, and geochemical properties were evaluated and 
used to define parameters for estimating long-term environmental 
releases, supplemented when necessary by generic properties. Boro- 
silicate glass and unreprocessed spent fuel are the waste forms ap- 
propriate for further testing and for repository designs. The overall 
criterion to be used by federal agencies in designing a geologic 
waste-isolation system and in evaluating its performance has not yet 
been specified. As a guideline, the panel selected an average annual 
dose of 10~* Sieverts to a maximally exposed individual at any 
future time, if the exposure is from expected events such as the 
slow dissolution of waste solids in wet-rock repositories and the 
groundwater transport of dissolved radionuclides to the biosphere. 
Estimates of environmental releases and individual doses were 
made both for unreprocessed spent fuel and for reprocessing 
wastes. Accelerated dissolution of waste exposed to groundwater 
during the period of repository heating was also considered. Long- 
term environmental releases of radioactivity from some repositories 
were calculated to cause doses to maximally exposed individuals 
that are several orders of magnitude below the individual dose cri- 
terion of 10~* Sieverts per year. The technology for geologic waste 
disposal has advanced to the state of a preliminary technical plan, 
suitable for testing, verification, and for pilot-facility confirmation. 
130 references 
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18051 Dissolution of technetium from nuclear waste 
forms. Khalil, M.Y.; White, W.B. oe State Univ., 
University Park). pp 655-662 of Scien basis for nuclear 


waste management VII. McVay, G.L. (ed.). New York, 
Company, Inc. (1984). 


NY; Elsevier Science Publishing 
(CONF-831174~), 
From Materials Research Society annual meeting; Boston, 


MA, USA (14 Nov 1983). 

The immobilization of Tc in both ceramic and borosilicate 
glass waste forms and the mechanism of dissolution of technetium 
from these waste forms are complicated by the range of technetium 
valence states. Metallic Tc, ionic Tc“ oxides, and volatile molecu- 
lar species containing Tc™ all occur within the stability field of 
water. Tc* will substitute readily for Ti* in titanate-based ceram- 
ics in such phases as perovskite (CaTiOs) and spinel (Mg2TiO,). 
Tc* can be homogeneously distributed in borosilicate glass by re- 
melting the glass under closed system conditions to prevent the re- 
oxidation of technetium. The dissolution of technetium from both 
glass and ceramic waste forms follow similar kinetic behavior al- 
though the dissolution rate from the titanate is two orders of mag- 
nitude lower. Dissolution under highly reducing conditions is too 
slow to measure on the time scale of the experiments. 11 references, 
5 figures. 


18052 Radionuclide transport modeling of diffusion cell 
experiments specific to a backfill barrier in a salt repository. 
Anderson, H.M.; Pietz, J.M.; Smith, D.M. (Univ. of New 
Mexico, Albuquerque). pp 681-688 of Scientific basis for nu- 
clear waste ent VII. McVay, G.L. (ed.). New 
York, NY; Elsevier Science Publishing Company, Inc. 
(1984). (CONF- 831174—). 

From Materials Research Society annual meeting; Boston, 
MA, USA (14 Nov 1983). 

Experimental radionuclide migration diffusion cell data have 
been collected as part of the WIPP Waste Package Performance 
Program. This data was collected under conditions approximating 
geologic isolation of a backfill barrier in a salt repository. The ex- 
periments are designed to aid in the evaluation of engineered back- 
fill barriers. This paper describes a radionuclide transport model de- 
signed to aid interpreting experimental diffusion cell migration data 
and eventually to simulate the long-term effectiveness of the back- 
fill barrier in a salt repository. The model is designed to test a vari- 
ety of expressions representative of potential mechanisms for retar- 
dation within the backfill for the best-fit with experimental data. 
From the comparison, the aim is to select the appropriate mecha- 
nism from the host of potential mechanisms for retardation. The 
model employs a novel integral equation approach to the solution 
of the transport equation with nonlinear retardation terms. The so- 
lution technique used in this model is a semi-analytical, iterative 
method for the general nonlinear problem. It is felt the technique 
offers improved computational efficiency over comparable finite 
difference methods. Comparisons between experimental migration 
diffusion cell data and the model predictions are presented in this 
paper. Tentative conclusions concerning the importance of the re- 
tardation mechanism to radionuclide transport in the backfill barrier 
will be drawn. 8 references, 7 figures. 


18053 Activity diagrams for calcium/hydrogen, sodium/ 
hydrogen, and potassium/hydrogen, and H,SiO, and their re- 
lation to reactions in systems containing radioactive waste 

and rock in the presence of water. Barnes, 
M.W.; Roy, D.M. (Pennsylvania State Univ., University 
Park). pp 697-709 of Scientific basis for nuclear waste man- 
agement VII. McVay, G.L. (ed.). New York, NY; Elsevier 
or Publishing Company, Inc. (1984). (CONF-831174— 


From Materials Research Society annual meeting; Boston, 
MA, USA (14 Nov 1983). 

In order to identify reactions which can occur in systems 
containing nuclear waste forms, cement, and repository rock in the 
presence of water, activity diagrams were calculated from free en- 
ergies for aluminosilicates and calcium silicates. Groundwater com- 
positions from candidate repository sites in the Palo Duro Basin of 
Texas, the Delaware Basin of New Mexico, and the Nevada Test 
Site were plotted on these diagrams. Essentially all of these are 
shown to be in the calcium zeolite field as shown on the diagram 





-_ (RISLEY-Trans—4543) Survey on drum containers 
radioactive waste. Kato, Kiyoshi; Tozawa, Seiichi; 
Macedo, Sho. Translated from Nippon Genshiryoku Gakkaishi 
¢ 23: No. 5, 338-343(1981). 17p. 1S (US Sales Only), PC 
‘A02/MF Al. File Number DE85900926. DE8590092 
This report summarizes a survey on radioactive waste drum 
containers used at nuclear power plants and research institutes in 
Japan, with respect to specifications such as the structure and coat- 
ing system. The containers investigated are fully-removable-head 
steel drums (200 1) specified by JIS Z 1600 (1977). Drums made of 
1.6-mm-thick steel sheet are most widely used in nuclear facilities. 
These conventional drums are coated with melamine-alkyd resin 
paints on the outside and epoxy resin paints on the inside, after sur- 
face treatment with zinc phosphate. 


0530 Environmental Aspects 


REFER ALSO TO CITATION(S) 17955, 17977, 17982, 18005, 18009, 18021, 
18025, 18026, 18032, 18364, 19040, 19080, 19266, 19267 


in fractured low-permeability sedimentary 
Smith, E.D.; 


exhibiting nonradial pumping response. 
Vaughan, N.D. (Oak Ridge National Lab., TN (USA); 


(CONF-850101—6) Experiences with aquifer test- 
analysis 


Vaughan (Nancy D.), Beaufort, NC (USA)). 1985. Contract 
AC05-840R21400. 27p. NTIS, PC A03/MF AOl1; 1; GPO 
Dep. File Number DE85007564. 

From International congress on hydrology of rocks of low 
permeability; Tucson, AZ, USA (7 Jan 1985). 

Multiple-well aquifer pumping tests have been used success- 
fully to measure the bulk hydraulic properties of limestone and 
shale formations of the Conasauga Group of East Tennessee and to 
define directional components in transmissivity associated with 
joints and small-scale folds. This experience demonstrates that mul- 
tiple-well pumping tests can be used to measure the characteristics 
of low-permeability fractured rocks, and it illustrates the applica- 
tion of data interpretation techniques that are based on models of 
nonradial aquifer pumping response. Analytical models that have 
been used to interpret pumping test data include models for simple 
anisotropic response and for complex pumping response in an aniso- 
tropic aquifer intersected by a single high-conductivity vertical 
fracture. Comparisons of results obtained using nonradial flow 
methods with those obtained using traditional (radial flow) analyti- 
cal methods indicate that the error from radial flow methods is gen- 
erally less than an order of magnitude, an insignificant error in most 
low-permeability settings. However, the nonradial flow methods 
provide much more information on structural controls on ground- 
water movement. Special challenges encountered in conducting aq- 
uifer pumping tests in this hydrogeologic environment include se- 
lecting a pumping rate that can be sustained after fracture storage is 
depleted and laying out a test configuration that is consistent with 
the test geometry required by the nonradial flow interpretive 
models. Effective test design and data interpretation thus require 
extensive insight into site geology. 


18056 (LA-UR 

for nuclear waste. Vocke, R.W. (Los Nati 

NM (USA)). 1985. os W-7405-ENG-36. 7p. (CONF- 
850314—4). NTIS, PC A02/MF A01; GPO Dep. 
Number DE85007707. 

From Waste management ‘85; Tucson, AZ, USA (24 Mar 
1985). 

Nuclear power programs and policies in the United States 
have been subject to environmental assessment under the National 
Environmental Policy Act (NEPA) since 1971. NEPA documenta- 
tion prepared for programmatic policy decision-making within the 
nuclear fuel cycle and concurrent federal policy are examined as 
they relate to radioactive waste management in this paper. Key 
programmatic environmental impact statements that address radio- 
active waste management include: the Atomic Energy Commission 
document on management of commercial high-level and transuran- 
ium-contaminated radioactive waste, which focussed on develop- 
ment of engineered retrievable surface storage facilities (RSSF); the 
Nuclear Regulatory Commission (NRC) document on use of recy- 
cled plutonium in mixed oxide fuel in light water cooled reactors, 
which focussed on plutonium recycle and RSSF; the NRC state- 
ment on handling of spent light water power reactor fuel, which 
focussed on spent fuel storage; and the Department of Energy 
(DOE) statement on management of commercially generated radio- 
active wastes, which focussed on development of deep geologic re- 
positories. DOE is currently pursuing the deep geologic repository 
option, with monitored retrievable storage as a secondary option. 


18057 (LA-UR—85-663) Use of CREAMS model in ex- 
perimental designs for shallow land burial of low level wastes. 
Devaurs, M. (Los Alamos National Lab., NM (USA)). 1985. 
Contract W-7405-ENG-36. 11p. (CONF-850314—7). NTIS, 
PC A02/MF A011; 1; GPO Dep. File Number DE85007676. 

From Waste management ‘85; Tucson, AZ, USA (24 Mar 
1985). 

A state-of-the art model developed by the US Department of 
Agriculture called CREAMS (A Field Scale Model for Chemicals, 
Runoff, and Erosion from Agricultural Management Systems) is 
used to simulate the hydrologic processes in soil and rock covers at 
shallow land waste disposal sites. Application of the CREAMS 
model in management of soil moisture and percolation at waste dis- 
posal sites is discussed for diverse topsoil-backfill-cobble-gravel 
trench cap designs tested at different field scales. 8 references, 7 fig- 
ures, 3 tables. 


18058 oe ee ae See 
migration and defining the areal extent of chemical contami- 
nation. Thomas, J.M.; Skalski, J.R.; Eberhardt, L.L.; Sim- 
mons, M.A. (Pacific Northwest " Labs., Richland, WA 
SA)). Nov 1984. Contract AC06-76RL01830. 32p. 

CONF-841137—1). NTIS, PC A03/MF A01. File Number 
1185007762. 

From 5. national conference on management of uncontrolled 
hazardous waste sites; Washington, DC, USA (7 Nov 1984). 

Initial research on compositing, field designs, and site map- 
ping oriented toward detecting spills and migration at commercial 
low-level radioactive or chemical waste sites is summarized. Results 
indicate that the significance test developed to detect samples con- 
taining high levels of contamination when they are mixed with sev- 
eral other samples below detectable limits (composites), will be 
highly effective with large sample sizes when contaminant levels 
frequently or greatly exceed a maximum acceptable level. These 
conditions of frequent and high contaminant levels are most likely 
to occur in regions of a commercial waste site where the priors 
(previous knowledge) about a spill or migration are highest. Con- 
versely, initial investigations of Bayes sampling strategies suggest 
that field sampling efforts should be inversely proportional to the 
priors (expressed as probabilities) for the occurrence of contamina- 
tion. 





; Sherwood, hand, 
WA SA)). Nov "1984. Contract AC06-76RL01830. 1p. 
‘CONF-850242—7). NTIS, PC A02/MF AO1. File Number 

85007507. 

From 7. symposium on management of uranium mill tailings, 
low-level waste and hazardous waste; Ft. Collins, CO, USA (6 Feb 
198: 

T iiieataiiesihie' Sibi codimuntinlis lihtian tank edituas 
liquor impoundments and evaporation ponds are being investigated 
by the Pacific Northwest Laboratory as part of the Nuclear Regu- 
latory Commission's Uranium Research and Recovery Program. 
py upon previous studies investigating single-reagent neutral- 

ization, laboratory experiments were conducted to evaluate the per- 
formance of a two-reagent neutralization scheme for the treatment 
of acidic uranium mill tailings liquors. Acidic tailings liquor, pH < 
2.0, was initially neutralized with limestone to an intermediate pH 
of either 4.0 or 5.0, followed by hydrated lime neutralization to pH 
7.3. Solution analyses determined that CaCOs neutralization to pH 
4.0 followed by continued neutralization with lime to pH 7.3, re- 
sulted in the highest solution quality with respect to the Environ- 
mental Protection Agency's water quality guidelines. Furthermore, 
the two-reagent neutralization scheme is the most cost-effective 
treatment procedure tested to date. 13 references, 1 table. 


18060 Revegetation of uranium mill tailings sites. Webb, 
J.W.; Voorhees, L.D. (Oak Ridge National Lab., TN). Nu- 
clear Safety; 25: No. 5, 668-675(Sep-Oct 1984). 

Revegetation of soil-covered uranium mill tailings is one 
option for controlling and stabilizing tailings in a safe and environ- 
mentally sound manner. Two major effects of vegetation on soil- 
covered tailings are reviewed, and some of the techniques involved 
in successfully revegetating disturbed lands in the arid west, where 
most tailings disposal sites are located, are outlined. Vegetation 
plays an important role in reducing erosion and may also regulate 
soil moisture, thereby limiting the dispersal of tailings and release of 
radionuclides. Successful revegetation of tailings depends on appro- 
priate soil and plant species selection, optimal planting and cultural 
practices, provision of adequate moisture, and implementation of 
monitoring, at least initially. Major uncertainties associated with the 
use of revegetation programs include the potential for disruption of 
plant communities as a result of climatic change and natural catas- 
trophes. Revegetation, in combination with other techniques, is an 
important component of stabilization plans for uranium mill tailings. 


0540 Health And Safety 


REFER ALSO TO CITATION(S) 17980, 19507 


am (ORNL/TM—9268) Evaluation of health and 
safety impacts of defense high-level waste in geologic reposi- 
tories. Smith, E.D.; Kocher, D.C.; Witherspoon, J.P. (Oak 
ee Lab., ™ (USA). Feb 1985. Contract 
IR21400. 55p. NTIS, PC A04/MF A01; GPO 
Dep. File Number DE85006964. 

Environmental Sciences Division Publication No. 2442. 
Pursuant to the requirement of the Nuclear Waste Policy 
Act of 1982 that the President evaluate the use of commercial high- 
level waste repositories for the disposal of defense high-level 
wastes, a comparative assessment has been performed of the poten- 
tial health and safety impacts of disposal of defense wastes in com- 
mercial or defense-only repositories. Simplified models were used 
to make quantitative estimates of both long- and short-term health 
and safety impacts of several options for defense high-level waste 
disposal. The results indicate that potential health and safety im- 
are not likely to vary significantly among the different dispos- 
defense wastes. Estimated long-term health and safety 
all defense-waste disposal options are somewhat less 
commercial waste disposal, while short-term health 
appear to be insensitive to the differences be- 
commercial wastes. In all cases, potential health 
are small because of the need to meet stringent 
by the US Environmental Protection 
and the US Nuclear Regulatory Commission. We conclude 
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that health and safety impacts should not be a significant factor in 
the choice of a disposal option for defense high-level wastes. 20 ref- 
erences, 14 tables. 


18062 Risks associated with nuclear material recovery 
and waste preparation. Fullwood, R.R. (Science Applica- 
tions, Inc., Palo Alto, CA). Nuclear Safety; 25: No. 5, 654- 
667(Sep-Oct 1984). 

The nuclear fuel cycle remains an open question. If it is ever 
to be closed, it will be after a full understanding of the risks that 
are involved. Under the assumption that a fatality is a fatality re- 
gardless of the cause, the risks at the fifth recycle of a uranium- 
plutonium fuel cycle are assessed for radiological and nonradiologi- 
cal, accident and routine, and occupational and nonoccupational 
contributors. This includes construction, operation, and decommis- 
sioning for a cycle consisting of material recovery, fabrication, 
waste preparation, and the connecting transportation links. Results 
show that nonradiological risk dominates by a factor of 170 over 
radiological risk and that radiation exposure to workers and routine 
radiological releases contribute 4000 times that of radiological acci- 
dent risk to the public. Thus major attention has been given to the 
least significant risks. This article provides background information 
on the fuel cycle and a review of previous work on fuel-cycle risk 
analysis. A section on procedures describes the key elements and 
assumptions used in the risk assessment. 


18063 Preliminary post-emplacement safety analysis of 
the sub-seabed disposal of high-level radioactive waste. 
Kaplan, M.F.; Koplik, C.M. (Analytic Sciences Corp., 
Reading, MA). Materials Research Society Symposia Proceed- 
ings; 26: 1061-1068(1984). (CONF-831174—). 

From Materials Research Society annual meeting; Boston, 
MA, USA (14 Nov 1983). 

The radiological hazard from the disposal of high-level nu- 
clear waste deep within the ocean sediments is evaluated, on a pre- 
liminary basis, for locations in the central North Pacific and in the 
northwestern Atlantic. Radionuclide transport in the sediment and 
water column and by marine organisms is considered. Peak doses to 
an individual are approximately five orders of magnitude below 
background levels for both places. Sensitivity analyses for several 
important aspects of the post-emplacement systems model are de- 
scribed. 12 references, 5 figures. 


0550 Regulations 


REFER ALSO TO CITATION(S) 18045, 18784, 19507 


18064 (PNL-SA—12036) Monitoring alarm resolution ef- 
fectiveness. Smith, B.W.; Roberts, F.P.; Emeigh, C.W. (Pa- 
cific Northwest Labs., Richland, WA (USA); Nuclear Reg- 
ulatory Commission, Washington, DC (USA)). Jul 1984. 
Contract AC06-76RL01830. 7p. (CONF-840734—25). 
NTIS, PC A02/MF A0O1. File Number T185007504. 

From 25. annual meeting of the Institute of Nuclear Materi- 
als Management; Columbus, OH, USA (15 Jul 1984). 

An alarm resolution program for nuclear material loss detec- 
tion using process control data must be able to respond promptly to 
indications of loss and to distinguish between a systems error and 
an actual loss of nuclear material. A resolution program consists of 
procedures to identify causes of alarms, criteria for accepting reso- 
lution, and a quality assurance program. A quality assurance pro- 
gram consists of management reviews, audits, quality control activi- 
ties, routine monitoring of control, and analyses to validate support- 
ing data bases. A program to monitor resolution is necessary to 
ensure that resolution procedures are consistently applied and that 
resolution is representative of the causes of an alarm. The key ele- 
ments in establishing a monitoring program are to develop measures 
of effectiveness and to properly identify what needs to be con- 
trolled. 3 references. 


18065 Modeling residual holdup of special nuclear mate- 
rials. Picard, R.R.; Pillay, K.K.S. (Los Alamos National 
Laboratory, P.O. Box 1663, Los Alamos, NM 87545). 
Transactions of the American Nuclear Society; 47: 173- 
174(1984). (CONF-841105—). 
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From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; Washington, DC, USA (11 Nov 
1984). 


18066 Computational methods for evaluating and design- 
ing waste measurement Goebel, G.R.; Pigg, J.L.; 
Roth, D.A. (Rockwell International, Rocky Flats Plant, 
P.O. Box 464, Golden, CO 80401). Transactions of the Amer- 
ican Nuclear Society; 47: 174-175(1984). (CONF-841105—). 

From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; Washington, DC, USA (11 Nov 
1984). 
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REFER ALSO TO CITATION(S) 19174 


18067 pa re Survey of the uses of radio- 
active materials in Louisiana's offshore waters. Bennett, J.J.; 
Hook, S.E.; Palazzo, R.J.; Price, D.S.; Wascom, R.L. (Lou- 
isiana Dept. of Natural Resources, Baton Rouge (USA)). 
Feb 1985. 31p. NTIS, PC A03/MF AO0Ol - GPO* $3.75. File 
Number TI8 901232. 

As a result of a contract agreement with the US Nuclear 
Regulatory Commission, the State of Louisiana, and in particular, 
the Louisiana Nuclear Energy Division (LNED), conducted a 
survey of the use of radioactive materials in Louisiana’s offshore 
waters. Offshore waters are here defined as that area of land and 
water on and above the United States’ Outer Continental Shelf. 
The objectives of the survey were fourfold: (1) identification of 
those licensees using radioactive materials offshore Louisiana; (2) 
identification of work locations where radioactive materials are 
being used; (3) a description of the types of work performed; and 
(4) performance of at least three site visits to offshore locations 
where radioactive materials are being used. By telephone survey, 
LNED attempted to contact those licensees thought to be using ra- 
dioactive materials offshore. Of the 69 licensees reached by tele- 
phone, 43, or 61%, indicated they have current offshore activities. 
The results of the telephone survey, conducted in May-June, 1983, 
are presented in detail in this report. To meet objective four of the 
survey, three visits were made to offshore rigs and platforms, two 
involving industrial radiography and one involving well-logging. 
Also included in this report are summaries of these visits and a de- 
scription of previous work done by LNED concerning radiation 
safety on lay barges. 15 figures, 3 tables. 


18068 (REG/G—1-85-D-Impact-Statement) Guide for the 


) gauging 
m, Washington, DC (U 

Regulatory Research). Jan 1985. 2ip. NTIS, PC A02/MF 

AO0l1. File Number T185900609. 
The purpose of this regulatory guide is to provide assistance 
to applicants and licensees in preparing applications for new li- 
censes, license amendments, and license renewals for the use of 
sealed sources in portable gauging devices. An example of a porta- 
ble gauging device is a moisture-density gauge that contains a 
gamma-emitting sealed source, cesium-137, and a sealed neutron 

source, americium-242-beryllium. 


Transition x rays from medium-energy electrons. 

Ebert, PJ: Moran, M.J.; : Dahling, B-A.: eta Pies- 

RE (Ls M.A:; Kephart, J.0.; Park, H.; Klein, R.K.; Pantell, 

(Lawrence Livermore National Laboratory, Universi- 

ty of California, Livermore, California 94550). Physical 

Review Letters; 54: No. 9, 893-896(4 Mar 1985). Contract W- 
7405-ENG-48. 

Recent experiments exploring the use of transition radiation 
as an intense source of tunable, coherent x rays included a measure- 
ment of the energy spectra and angular distribution of transition ra- 
diation in the soft x-ray energy range. The radiation was produced 
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when 25-MeV electrons penetrated a stack of eighteen 1-ym-thick 
beryllium foils. The most striking result is the demonstration of co- 
herence of the photons emitted at the two surfaces of a single foil. 
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REFER ALSO TO CITATION(S) 18133, 18815, 18820 


io Communities, Luxem- 

g- Directora seCleueel for Nedvemelion Siatess ent te. 
novation). 1984. tp Cone Commission of the European Commu- 
nities, Luxembourg. 

Colloidal semiconductors and high surface area semiconduct- 
ing powders have been tested as mediators in the light induced 
cleavage of water into hydrogen and oxygen as well as the cleav- 
age of HaS into He and sulfur. Basic studies concerning charge 
transfer phenomena at the semiconductor/solution interface have 
been performed. New methods for dispersing highly active catalysts 
on the semiconductor surface have been developed. Overall light to 
chemical conversion efficiencies achieved in the water cleavage 
process are 0.1 to 0.2%. Oxygen carrier function of the TiO: parti- 
cles allows to sustain water cleavage at room temperature. Several 
systems have been scaled up and tested under sunlight. 


(EUR—9406-EN) Advanced alkaline water elec- 

pressures (30 to 60 bars) and enhanced 
temperatures to 200°C). Hofmann, H.; Luft, G.; 
Wendt, H. (Commission of the European Communities, 
Luxembourg. Directorate-General for Information, Market 
and Innovation). 1984. 8lp. Commission of the European 
Communities, Luxembourg. 

Component development for medium-pressure, medium tem- 
perature water electrolysis comprises different techniques for cath- 
ode and anode activation and small scale (4 cm?) pretesting and 
bench scale (36 cm?) long-term testing. For the latter purpose an 1 
kW pilot-plant was constructed and ambient pressure and enhanced 
pressure-experiments were performed from 1.000 to 3.000 hrs and 
above this limit. Most important newly developed component is a 
nickel-net backed porous oxide-ceramic diaphragm. NiTiOs, 
BaZrOs, BaTiO; and CaTiO; were tested as oxide ceramic material 
and BaTiO; and CaTiOs selected eventually as the most appropri- 
ate materials with respect to raw material and processing costs and 
chemical and mechanical long-term stability. Both materials are op- 
timally used in the form of Ni-cermets. Diaphragms are prepared of 
large scale (60 x 60 cm?) of high mechanical strength and by proce- 
dures which may be easily turned into industrial practice which ex- 
hibit under operation conditions surface specific resistances not ex- 
ceeding 0.25 Ncm* Own data are supported by data obtained by 
Sodeteg and Gaz de France. Electrode activation is performed at 
cathodes by electrodeposition of Zn/Ni and Zn/Ni/Co alloys. 
These alloys can be leached in KOH and are further activated and 
stabilized by ‘in-situ’-addition of molybdenum. Most effective anode 
activation is performed by ‘in-situ’ deposition of 
Cosub(x)Osub(y)OHsub(z). Cathodic activation yields in 150 mV 
improvement and anodic activation in 80 mV improvement at 1 A/ 
cm? at 90°C and at 1 A/cm? 


18072 hana, Won 5 p 57-58) Photobiological 
production of hydrogen. J. Univ. of Missouri, Colum- 
bia). Oct 980 NTIS NTIS, Ve A0S/MF A0Ol. File Number 
DE85000533. 

In Solar Energy Research Institute Biomass Program. Quar- 
terly a report, fourth quarter, FY 1984. 

The objective of this research is to genetically engineer a 
photosynthetic bacterium that can produce hydrogen at maximum 
rates. The biochemistry and physiology of hydrogen production in 
ee eee 
then be deregulated by genetic means, and the hydrogen- 
tion-enhancing genes will subsequently be transferred into PSB. 





18073 (SERI/PR—231-2545, pp 58-59) a hydrogen- 
ase and hydrogen metabolism research. Lien, S. (Solar 
alco ana a Inst., Golden, CO). Oct 1984. NTIS, PC 
A05 A01. File Number DE85000533. 

In Solar Energy Research Institute Biomass Program. Quar- 

technical fourth FY 1984. 
— Bcaiiieites of ai teseaeks So bs teptove the ndeenend- 
ing of hydrogenase and hydrogen metabolism in eukaryotic mi- 
croalgae in order to devise novel biochemical/genetic manipulative 
techniques to increase algal hydrogen production from water. The 
biochemical and biophysical characterization of a highly purified 
hydrogenase preparation from C. reinhardtii will be completed. Op- 
tical absorption spectra and EPR properties, the mode of coupling 
between hydrogenase and various cellular reductant generating sys- 
tems, and the effect of protein synthesis inhibitors on hydrogenase 
activation will be studied. 


18074 ee eee pp 59-60) Primary photo- 
synthesis studies. Seibert, M. (Solar Energy Research Inst., 
Golden, CO). Oct 1984. NTIS, PC AOS5/MF AOl1. File 
Number DE85000533. 

In Solar Energy Research Institute Biomass Program. Quar- 
terly technical report, fourth quarter, FY 1984. 

The project eaten oo ctens the understanding of pri- 
mary and secondary electron transport in various photosynthetic 
et en ee re ee eae 

differentiate between the mechanisms involved. Two approaches 
are planned. Bacterial reaction center monolayers, transferred to 
solid substrates to study their optical and electromechanical proper- 
ties, will be used to reconstruct the photosynthetic electron trans- 
port apparatus independent of the biological membrane. This will 
allow the fabrication of better model energy conversion systems 
and the analysis of electron transport pathways. Also, oxygen evo- 
lution (a means of monitoring water-splitting in green plant photo- 
synthesis) in active PS II particles will be studied to determine the 
rate of electron flow by the use of electrodes. The particles will be 
further characterized by fluorescence, luminescence, and spectro- 
photometric analysis. Biochemical and electron micrographic com- 
parisons will also be made. Photosynthetic water-splitting is the 
source of electrons and protons for all subsequent light-related re- 
ductive processes, including carbon fixation and hydrogen produc- 
tion. 


ee ee pp 61-62) Hydrogen pro- 
by photosynthetic bacteria. Weaver, P.F. (Solar 
— esearch Inst., Golden, CO). Oct 1984. NTIS, PC 
A01. File Number DE85000533. 

In Solar Energy Research Institute Biomass Program. Quar- 
terly technical report, fourth quarter, FY 1984. 

The objective is to increase to 10% - over a minimum period 
of 30 days - the total incident radiant energy recovered as combus- 
tible energy from the hydrogen produced by PSB using natural bio- 
mass substrates under light/dark cycles. First, the hydrogen metab- 
olism of photosynthetic bacteria will be determined under con- 
trolled light and dark conditions. Then, through environmental or 
genetic the rates and duration of hydrogen produc- 
tion and the extent of substrate conversion will be enhanced. Ap- 
propriate natural biomass wastestreams will be identified and any 
interactions or competition with indigenous microbes in the wastes- 
treams will be defined. 


Polymer-catalyst-modified cadmium sulfide photo- 
Dinitind diadas tate qlotdiede-et ean, Honda, K.; Frank, 
A.J. (Solar Energy Research Inst., Golden, CO). Journal of 
Physical Chemistry; 88: No. 8, 5577-5582(8 1 Nov 1984). Con- 
tract AC02-83CH10093. 

Surface modification of single-crystal CdS photochemical 
diodes with electrically conductive polypyrrole in combination 
with catalytic dispersions of transition metals (Pt, Rh, RuO.) immo- 
bilized in polystyrene films has been shown to be effective in the 
stabilization of the semiconductor against degradation during the 
visible light-induced water-cleavage reaction. The weight ratio of 
metal-to-polystyrene affected the conductivity and electroactivity 
of the films. These factors and the hydrophobic nature of the poly- 
styrene films were important in achieving high catalytic activity 
and stability of the CdS semiconductor. Sorption processes and the 
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electronic contact between the polymer and the semiconductor also 
influenced the net yields of He produced from water. Polystyrene- 
immobilized catalytic dispersions of Rh black were more effective 
for the production of He from water than films containing Pt black 
or RuO, powder. 25 references, 5 figures, 2 tables. 


18077 High temperature electrolysis cell 
characterization. Maskalick, N.J. (Westinghouse Electric 
can tion, R & D Center, Pittsburgh, PA). pp 801-812 of 
en Energy Pro; . Vol. 2. Fairview Park, NY, 
USA, ergamon Press ( 984). (CONF-840702—). 
From 5. world i iat energy conference; Toronto, 
Canada (15 Jul 1984). 
lectrochemical cells employing yttria-stabilized zirconia 
solid electrolyte were evaluated in the electrolysis of steam at 
800°C-1050°C. Performance levels of 1.23V at 300 mA/cm? were 
obtained with current efficiencies approaching 100%. A limiting 
current was approached when hydrogen content in the steam ex- 
ceeded approximately 90% (650 mA/cm% 1000°C). Voltage-current 
behavior prior to diffusion control follows a Tafel-type slope of ap- 
proximately 250 mV/decade. Polarization in this region has a tem- 
perature dependence corresponding to approximately din1/d 1/1 I 
= 30,000/R which permits prediction of cell performance above 
the 1050°C maximum testing temperature. 


09 OTHER SYNTHETIC AND NATURAL 
FUELS 


0901 Hydrocarbon Fuels 


REFER ALSO TO CITATION(S) 19220 


18078 (CONF-8408146—1) BIOGAS Process develop- 
ment. Ghosh, S.; Mensinger, M.C.; Sajjad, A.; Henry, M.P. 
(Institute of Gas Technology, Chicago, IL (USA)). 1984. 
19p. Institute of Gas Technology, 3424 South State St., Chi- 
cago, IL 60616. File Number T185900659. 

From Biomass and wastes conversion workshop; San Diego, 
CA, = (20 An 1984). 

The ov objective of the program is to demonstrate and 
commercialize the IGT two-phase BIOGAS Process for optimized 
methane production from, and simultaneous stabilization of, munici- 
pal solid waste (MSW). The specific objective of the current pro- 
gram is to conduct a laboratory-scale investigation of simple, cost- 
effective feed pretreatment techniques and selected digestion reac- 
tor designs to optimize methane production from MSW-sludge 
blends, and to select the best pretreatment and digestion conditions 
for testing during the subsequent program for process development 
unit (PDU) operation. A significant portion of the program efforts 
to date has been directed at evaluating and/or developing feeding, 
mixing and discharging systems for handling high concentration, 
large particle size RDF slurries for anaerobic digestion processes. 
The performance of such processes depends significantly on the 
operational success of these subsystems. The results of the subsys- 
tem testing have been implemented in the design and operation of 
the 10-L, 20-L, and 125-L digesters. These results will also be uti- 
lized to design the CSTR and the upflow digesters of a large two- 
phase system. Data collected during the initial phase of this re- 
search showed in general that methane production from RDF de- 
creased as the loading rate was increased. Thermophilic digestion 
did not appear to be significantly better than mesophlic digestion. 9 
figures, 3 tables. 


18079 (CONF-8411154—1) Novel processes for high-effi- 
ciency biodigestion of particulate feeds. Ghosh, S. (Institute 
of Gas Technology, Chicago, IL (USA)). 1984. 21p. Insti- 
tute of Gas Technology, 3424 South State St., Chicago, IL 
60616. File Number T185900656. 

From International conference on biogas technology, trans- 
fer and diffusion; Cairo, Egypt (17 Nov 1984). 

The development, application, and advantages of three ad- 
vanced anaerobic digestion processes utilizing phase-separated fer- 
mentation and novel upflow digesters are described in this paper. 
The three processes described are (1) continuously stirred tank re- 
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actor (CSTR) two-phase digestion, (2) upflow two-phase digestion, 
and (3) leach-bed two-phase digestion. Unlike single-stage conven- 
tional digestion, these processes are suitable for the digestion of 
solid and concentrated semi-solid feeds, which are by far the largest 
biomass and waste resources available for simultaneous stabilization 
and energy production. All novel processes were significantly supe- 
rior to conventional single-stage digestion in terms of methane yield 
and production rate, solids conversion efficiency, and net energy 
production. The upflow and the leach-bed two-phase digestion 
effected virtually complete conversion of the biodegrada- 
ble fraction of the feed; the leach-bed process could accomplish this 
with a nutritionally deficient, highly cellulosic, refuse-derived sub- 
strate. 16 references, 5 figures, 5 tables. 


18080 (DOE/PC/30021—T16) Catalyst and reactor de- 
velopment for a liquid phase Fischer-Tropsch process. Quar- 
terly technical progress report, 1 October 1983-31 December 
1983. Brian, B.W.; Carroll, W.E.; Cilen, N.; Pierantozzi, R.; 
Nordquist, A.F. (Air Products and Chemicals, Inc., Allen- 
town, PA (USA)). Jan 1985. Contract AC22-80PC30021. 
4lp. NTIS, PC A03/MF AO1; 1; GPO Dep. File Number 
DE85005894. 

Two major tasks continued in the thirteenth quarter: (1) 
Slurry Catalyst Development; and (2) Slurry Reactor Design Stud- 
ies. In addition, work, as part of a three month contract modifica- 
tion, was begun to develop and improve the activity and center the 
selectivity for diesel fuel products of a proprietary catalyst A. This 
catalyst was found to produce yields in the diesel fuel region equal 
to or greater than the Schulz-Flory maximum with low rates of de- 
activation and good stability during previous extended periods of 
testing. A phase two extended slurry test of a proprietary catalyst B 
was completed this quarter. A considerable improvement in activity 
was observed, making this batch nearly four times as active as in 
the first phase of testing. The selectivity for total, gasoline and 
diesel, fuels was over 65 wt % in both phases of testing. The results 
of this test show the importance of metals loading and the need for 
further development work to optimize the activity and selectivity 
for diesel fuel of this catalyst. A short term (21 day) slurry test was 
conducted on another modified catalyst optimized by the gas phase 
screening program. Parametric gas phase screening tests were con- 
ducted on three additional catalysts. The optimum preparation and 
activation methods for diesel fuel selectivity will be chosen as these 
tests are completed. In the hydrodynamic studies, work in the 12 
inch Cold-Flow Simulator was completed. A Box-Behnken experi- 
mental design was utilized to determine the statistical significance 
of the independent parameters studied (superficial gas velocity, 
solids weight fraction, solid size, etc.) on gas holdup, as well as, 
any synergistic effects. Correlations for gas holdup in the 12 inch 
and 5 inch columns were obtained. In each column, a strong linear 
dependence on superficial gas velocity was obtained. 6 references, 5 
figures, 5 tables. 


18081 (DOE/PC/70023—T1) Micelle-derived catalysts 
for extended Schulz-Flory. Technical progress report, October 
1, 1984-Dece-uber 31, 1984. (Signal UOP, Inc., Des Plaines, 
IL (USA). Research Center). Jan 1985. Contract AC22- 
84PC70023. 48p. NTIS, PC A03/MF A0Ol1; 1; GPO Dep. 
File Number DE85005656. 

C-73-1-101 iron ammonia synthesis catalyst from United Cat- 
alyst, Inc., was reduced in the laboratory with He at 450°C, 6000 
hr~* GHSV for 48 hours. The reduced catalyst has been examined 
with Scanning Transmission Electron Microscope (STEM). Large 
iron crystallites, >100A, and a broad size distribution have been 
confirmed. Only metallic iron was detected in the x-ray diffraction 
analysis. The reduced C-73-1-101 catalyst has been tested in the 
Fischer-Tropsch fixed-bed catalyst testing plant under four sets of 
reference conditions (Runs 3, 6, 7, 8). Preliminary analyses of these 
tests are described in this report. The presence of two independent 
parallel product recovery systems allowed separating the products 
collected initially during the line-out from those collected at the de- 
sired conversion level and also allowed multiple material balance 
periods in an extended run. The products recovered during the run 
and the wax retained on the catalyst were later analyzed by gas 
chromatography mostly to determine the carbon numbers. Relative- 
ly small amounts of catalyst diluted with a-AlkOs powder were 
used to prevent excessive temperature increases. Total material re- 
coveries, after correction by the amount of recovered argon, were 
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96-99% in all runs except in Run 8. The Anderson-Schulz-Flory 
plots, for the products recovered during the course po lta, 
were mostly linear but indicate the possibility of further improve- 
ments in the product recovery and analysis techniques. Various ru- 
ee, ade 6 bead ase oe, 
lysts by applying a micelle technique, and some promising salts 
were identified. TGA analysis performed on a micelle-derived cata- 
lyst supported on alumina indicates that 400°C may be a suitable 
calcination temperature. 36 figures. 


18082 (DOE/PC/70028—T1) Improved catalysts for 
liquid hydrocarbon fuels from First techni- 
cal progress report, September- (Union Car- 
bide Corp., Tarrytown, NY (USA). Tarrytown Technical 
Center). 1984. Contract AC22-84PC70028. 17p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85006569. 

The objective of the contract is to consolidate the advances 
made during the previous contract in the conversion of syngas to 
motor fuels using Molecular Sieve-containing catalysts and to dem- 
onstrate the practical utility and economic value of the new cata- 
lyst/process systems with appropriate laboratory runs. Work on the 
program is divided into the following six tasks: (1) preparation of a 
detailed work plan covering the entire performance of the contract; 
(2) techno-economic studies that will supplement those that are 
presently being carried out by MITRE; (3) optimization of the most 
promising catalysts developed under prior contract; (4) optimization 
of the UCC catalyst system in a manner that will give it the longest 
possible service life; (5) optimization of a UCC process/catalyst 
system based upon a tubular reactor with a recycle loop containing 
the most promising catalyst developed under Tasks 3 and 4 studies; 
and (6) economic evaluation of the optimal performance found 
under Task 5 for the UCC process/catalyst system. Progress re- 
ports are presented for Tasks 1, 3, 4, and 5. 


0902 Alcohol Fuels 


REFER ALSO TO CITATION(S) 18110, 18745, 18798, 18800 


18083 Methanol formation on zirconium dioxide. He, 
M.Y.; Ekerdt, J.G. (Univ. of Texas, Austin). Journal of Ca- 
talysis; 90: No. 1, 17-23(Nov 1984). Contract AS05- 
80ER 10720. 

The adsorption and reaction of CO, CO, Hs, CH;OH, 
HCOOH, HCO, and HCOOCHs were studied over oxygen-treated 
ZrO2. Temperature-programmed techniques were used in the pres- 
ence of a flowing gas which always contained Hg. Ir spectroscopy 
was used to examine the species formed upon HsCO adsorption; ox- 
ymethylene, H2CO:~, is proposed to form. Methanol formed at two 
temperatures, ca. 125 and 600°C. The mechanisms for formation 
are discussed; low-temperature methanol formed by hydrolysis of 
methoxide and high-temperature methanol formed by hydrogenoly- 
sis of a methyl formate-like surface species. 16 references, 4 figures. 


18084 Rate of methanol 

oxide catalyst: the dependence on the feed i 
G.; Willcox, D.; Garland, M.; Kung, H.H. (Northwestern 
Univ., Evanston, IL). Journal of Catalysis; 90: No. 1, 139- 
146(Nov 1984). Contract FG22-80PC30239. 

The initial rates of formation of methanol over a copper-zinc 
oxide catalyst were measured in a batch reactor at 195 to 225°C 
and 17 atm pressure. The measurements were made in the absence 
of mass and heat transport influence. The rates were found to in- 
crease with increasing CO2/CO ratio in the feed, and were sup- 
pressed by the presence of water. The differences between these 
observations and those in previous work were discussed. 


18085 Chemicals from biomass, Sheppard, W.J.; Li- 
pinsky, E.S. (Battelle Columbus Laboratories, OH). pp 63- 
71 of Ener, from biomass. Strub, A.; Chartier, P.; 
Schleser, G. (eds.). London, England; Applied Science Pub- 
lishers (1983). (CONF-8209110—). 

From 2. 1 egg A 
Germany (20 Sep 1982). 
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Many of the factors that led to the replacement of biomass 
feedstocks for making organic chemicals, such as low 


0904 Solid Waste And Wood Fuels 


REFER ALSO TO CITATION(S) 18290, 19220 
13 HYDRO ENERGY 
1303 Plant Design And Operation 


i it, A.; Tvinnereim, K. (Norges 

Lab., rondheim). Jan 1983. 40p. (in Nor- 

wegian). NTIS a Sales Only), PC A03/MF AO1. File 
Number DE8578025 


Ses cca tee conservation in the Norwegian 


energy 
electric power supply system are analysed. This power system is 
based exclusively on hydroelectric power and consists of water 
storage reservoirs, pipes and tunnels for water transport, power 
plants and an extensive grid for the transmission and distribution of 


to the consumers. The total electric power installation is 
(January 1982) 21000 MW with an expected annual energy produc- 
tion of 95 TWh. The system is examined to locate and quantify the 
various types of energy losses that may be recovered. A number of 
measures to obtain this reduction of losses are given. The results 
show that ca 5 TWh/y of the energy losses in the present system 
may be recovered in an economic way. In addition ca 6 TWh/y 
may be recovered by retrofitting of old power plants. 


1305 Economics And Management 
REFER ALSO TO CITATION(S) 18086 
1307 Power Conversion Systems 
REFER ALSO TO CITATION(S) 18086 


14 SOLAR ENERGY 


REFER ALSO TO CITATION(S) 18570 
1401 Resources And Availability 


REFER ALSO TO CITATION(S) 18583, 18584 


18067 (CONF-830980—, ae 38-45) Radiative cooling re- 
source. M.; (Lawrence Berkeley Lab., 
CA). Nov 1983. NTIS, PC Al3/MF AO0Ol. File Number 
DE84003039. Contract AC03-76SF00098. 

From Passive and hybrid solar energy program update con- 


ference, Washington, DC, USA (26 Sep 1983). ae 


ment program have been combined with a new method for estimat- 
ing thermal radiation from clouds to develop an algorithm for cal- 
ee ens wee ee seeneeny manntes 
meteorological parameters. This algorithm has been used with 
hourly weather data from 193 Typical Meteorological Year sites in 
ee eee ee 
sky temperature depression, and related resource information. 
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18088 Oe Insolation measurements in 
Sar Solar Energy M Research and 
5. Rao, C.R.N.; Bradley, W.A.; Lee, T.Y.; 
Gabeabenon, D. (Oregon State Univ., Corvallis (USA). 
t. of Atmospheric Science). Jan 1982. ee FG06- 
77TET20172. 53p. NTIS, PC A04/MF A0Ol1; 1; GPO Dep. 
File Number D: 5007902. 

Insolation measurements in Oregon are reported, including 
total irradiations and broad-band spectral composition. A statewide 
data base for insolation in Oregon is described. The solar resource 
of Oregon is then described in terms of the climate and weather 
patterns and insolation distribution of the state. (LEW) 


18089 (DOE/ET/20172—T2) Solar Energy Meteorologi- 
cal Research and Training Site - Region 5. Final rt. Rao, 
C.R.N. (Oregon State Univ., Corvallis (USA). t. of At- 
mospheric Science). May 1983. Contract FG06-77ET20172. 

. NTIS, PC ‘A03/ME A0l1; 1; GPO Dep. File Number 
DE85007903. 

Oregon State University, Corvallis, was awarded a five-year 
grant by the US Department of Energy in the Fall of 1977 to set 
up and administer through the Department of Atmospheric Sci- 
ences, the Solar Energy Meteorological Research and Training Site 
(SEMRTS) program for the region comprising the states of Idaho, 
Montana, Oregon, Washington and Wyoming. Oregon State thus 
became one of the eight university-based regional research centers 
of this program designed to assess the solar energy potential for the 
entire country. The principal objectives of the SEMRTS program 
are: a detailed description of the solar radiation climatology of the 
region; establishment of a comprehensive solar radiation and allied 
meteorological data base; and development of quality educational 
training facilities in the broad discipline of solar energy. 


18090 Mapping sky and surface luminance distribution 
using a flux mapper. Robbins, C.L.; Cannon, T.; Hunter, 
K.C. (Solar Energy Research Institute, 1617 Cole Boule- 
vard, Golden, CO). Energy and Buildings; 6: No. 3, 247- 
252(1984). 

A prototype, all-sky flux mapper has been developed at the 
Solar Energy Research Institute (SERI). The flux mapper is a 
video system which provides a rapid, real time processing of day- 
lighting luminance data. The system uses an orthographic-projec- 
tion fisheye lens to project the entire image of a 180° field onto a 
vidicon target. The signal is then digitized and may be plotted as 
equal brightness contours or recorded on tape for later analysis. 
The system has great potential for use in delineating the illumi- 
nance distribution of the sky and of interior spaces. 


18091 Daylight availability data for San Francisco. 
Navvab, M.; Karayel, M.; Ne’eman, E.; Selkowitz, S. 
(Energy Efficient Buildings Program, Lawrence Berkeley 
Laboratory, University of California, Berkeley, CA). Energy 
and Buildings; 6: No. 3, 273-281(1984). 

This paper analyzes solar radiation and daylight measure- 
ments taken during a fouryear period in San Francisco, California. 
Horizontal and vertical surface measurements were taken by nine 
sensors at 15-minute intervals under all sun and sky conditions. The 
data base from which results were derived exceeds 400,000 meas- 
urements. Equations are derived for clear sky global, direct, and 
diffuse illuminance and irradiance on a horizontal surface as a func- 
tion of solar altitude, and for overcast sky horizontal illuminance 
and irradiance. The authors present the standard deviations for all 
parameters in the equations to show the scatter in the data. The av- 
erage illuminance on horizontal and vertical surfaces by hour and 
by month are presented as isolux contour plots. These data are also 
displayed as probability distributions, showing the percent of time 
in a year that a given irradiance or illuminance value will be ex- 
ceeded. Monthly average values of sunshine probability are deter- 
mined and compared to long-term NOAA data. 
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1403 Economics 


REFER ALSO TO CITATION(S) 18179 


18092 ee Investment in passive solar 
features in buildings: a survey of developers and investors. 
(Urban Land Inst., W: nm, DC (USA)). 1983. Contract 
ACO03-83SF 11967. S, PC A03/MF A01; GPO Dep. 
File Number DE8 


The purpose of the reported study was to explore the re- 
quirements and factors that influence nonresidential building invest- 
ment decisions the use of passive and hybrid solar tech- 
nologies in new and retrofit building projects. The requirements 
and factors studied included financial resources and constraints, 
solar cost and performance information, available professional 
advice, building and land use codes and standards, and other con- 
siderations deemed important to solar investment decisions. The at- 
titudes and experience of developers and financiers regarding in- 
vestment in passive solar technology are described. Development 
industry decision makers and the factors and practices that influ- 
ence passive solar investment decisions are identified. It is conclud- 
ed that passive solar technology is not being widely adopted by the 
development community because it is not perceived as being com- 
petitive with other energy efficient technologies. (LEW) 


1405 Solar Energy Conversion 


REFER ALSO TO CITATION(S) 17868, 18072, 18073, 18074, 18075, 18078, 
18079, 18085, 18491, 18509, 18574, 18820, 18826, 18827, 19167, 19220 


18093 (CMI—823151-2) Charcoal as an alternative 
energy source. Briquetting of charcoal. Pedersen, G.H. 
(Christian Michelsens Inst. for Vitenskap og Aandsfrihet, 


Bergen (Norway)). Oct 1982. 36p. (In ene ag NTIS 
Ss les Only), PC A03/MF AOl. Number 
DE85780251. 
ts concerning briquetting of charcoal are de- 
scribed. In particular the report deals with the relation between the 
ultimate strength and the content of binders, cycle of drying, 
drying temperature, compression, and the quality of charcoal. In 
addition a briquette plant is suggested, and an economic analysis of 
the briquette manufacture is made. 


18094 (CONF-850104—5) Economic evaluation of the 
competitive position of short-rotation intensive culture for 
energy. Perlack, R.D.; Ranney, J.W.; Wright, L.L. (Oak 
Ridge National Lab., TN (USA)). 1985. mtract AC05- 
840OR21400. en PC A02/MF A0Ol1; 1; GPO Dep. 
File Number DE85007578. 

From 9. annual symposium on energy from biomass and 
wastes; Lake Buena Vista, FL, USA (28 Jan 1985). 

The economics of short-rotation intensive culture (SRIC) are 
evaluated for a number of different regions and species utilizing 
many of the major findings reported from the Department of 
Energy's Short-Rotation Woody Crops Program. Estimated SRIC 
production costs are compared and projected prices of alternative 
fuels to determine the competitiveness of intensive woody biomass 
production. Results indicate that SRIC poduction costs will range 
from about $1.50 to $2.50 per GJ in the year 2000. To attain these 
it will be necessary to design and develop harvesting equipment 
that will reduce to $12 to $15 per dry tonne and to utilize genetic 
improvement programs and biotechnology to increase productivity 
and site adaptability. It will also be to demonstrate and 
verify experimental productivity rates and costs. 27 references, 4 
figures, 4 tables. 


18095 (CONF-850104—6) Procurement and marketing of 
forest residues. Sawyer, W.C. (Gorham International, Inc., 
ME (USA)). igs. c Contract FCO07-81CS40420. 3 . NTIS, 
PC A03/MF AOI; 1; GPO Dep. File Number D 5008011. 

From 9. annual symposium on energy from biomass and 
wastes; Lake Buena Vista, FL, USA (28 Jan 1985). 

Forest residues from traditional logging operations on opera- 
ble lots have historically left slash behind which equals 4-5 quads of 
renewable energy per year. If economical means were found to re- 
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cover and chip these residues and markets for these chips were de- 
veloped, the remaining half of US forest lands which are now not 


veloped as part of the same project. Equipment to dry 

forest employing chips to provide the required heat has 

place. Also techniques for using chips so as to greatly reduce 
capital costs at the user site ere being developed. 


18096 (DOE/ER/10231—T1) Focus: energy issues for 
the eighties. Tolbert, M.E.M. (ed.). Inst., 
(USA). Carver Research Foundation). [1985]. Contract 
FG05-81ER10231. 147p. NTIS, PC A07/MF AOI; 1; 

Dep. File Number DE85004706. 

This compilation of papers concentrates attention on a limit- 
ed number of current energy and energy-related issues. Its authors 
were selected for their ability to present a varied range of issues. 
The notable aspect of this work is, therefore, the diversity of 
energy topics which cover both technical and non-technical sub- 
jects. General information on energy reserves and programs for the 
State of Alabama appears in the introductory section. The non- 
technical section contains a general treatment of minorities in 
energy fields and one of the teaching of energy awareness. Another 
part of this section addresses the subject of the importance of re- 
newable energy sources and the need to use such sources wisely in 
preparing for the future. The technical section of this book contains 
discussions of solar energy, and energy crop for waste water treat- 
ment systems, and the carbon dioxide issue. Separate abstracts were 
prepared for 8 papers for inclusion in the Energy Data Base. 


18097 (DOE/ET/20593—T4) Cultural treatment of se- 
festa epee Oe Ne ee Ce eae 
Northwest. Final report, August 1, ber 
Schroeder, P. (ed.). (Seattle City Light, WA (USA)). Nov 
1984. Contract FG79-78ET20593. 197p. NTIS, PC Ai 

A01; 1; GPO Dep. File Number DE8 19. 

The project focused on six major objectives related not only 
to tree growth, but to other aspects of plantation management and 
operation in the Pacific Northwest as well: (1) determine the 
growth and yield of red alder (Alnus rubra) and black cottonwood 
(Populus trichocarpa) under a variety of cultural treatments and 
densities (tree spacing); (2) assess the interactions of soil characteris- 
tics and cultural treatments on fertility and biomass production; (3) 
assess the occurrence and effects of pests that may be associated 
with plantation management; (4) evaluate the applicability of a pro- 
totype whole-tree baling machine for handling biomass crops after 
harvest; (5) identify and quantify the thermal and physical charac- 
teristics of plantation-grown fuels; and (6) estimate the cost of pro- 
ducing plantation-grown fuels. 171 references, 35 figures, 40 tables. 


18098 (DOE/JPL/956615—04) Laser-assisted solar cell- 
metallization processing. Quarterly report, June 13-September 
12, 1984, Dutta, S.; Palaschak, P.A. (Westinghouse Electric 
Corp., Pittsburgh, PA (USA). Research and Development 
Center). 30 Oct 1984. Contract NAS-7-100-956615. 4ip. 
NTIS, PC A03/MF A0Ol; GPO Dep. File Number 
DE85004372. 

High-quality solar cells have been fabricated by utilizing lo- 
calized argon-ion laser decomposition of silver neodecanoate spun 
onto diffused silicon substrates and subsequent electroplating. Early 
adhesion problems during electroplating have been carefully stud- 
ied and finally solved using a novel coating procedure. The laser- 
metallized solar cells have been characterized using lighted and 
dark current-voltage measurements and compared with baseline 
cells metallized using standard photolithographic procedures. Non- 
AR-coated cell efficiencies ranging from 10 to over 11% have been 
obtained for the laser-metallized cells, comparable with the best 
baseline cells. The laser-metallized cells have 30 to 40% lower 





and Developmen: 
)). 5 Feb 1985. Contract NAS 7 10D DS6T8G 
PC A03/MF A0Ol; GPO Dep. File Number 


this period low-resistivity web crystals (0.37 ohm-cm, crystal No. 4- 
275) were also grown to take advantage of heavy doping in the 
base. Reasonable diffusion lengths (~ 150 um) were obtained in the 
Sditied Doupcadethilie dt oath sam Goithor inventionti 
for achieving high efficiency in web cells. 


(@OE/NBM—5007417) Electrical research on 
materials, Third 


——< quarterly report. 
Orehotsky, J. (Wilkes Coll., an at PA (USA)). 30 
Nov 1984. 40p. NTIS, PC A03/MF A0l; 1; GPO Dep. File 
Number DE85007417. 

A systematic study of the properties of various polymer pot- 
tant materials and of the electrochemical corrosion mechanisms of 
solar cell materials is required for advancing the technology of ter- 
restrial photovoltaic modules. The specific areas of concern in the 
research reported involve: electrical and ionic resistivity of various 
polymer pottant materials when subjected to temperature, humidity, 
and ultraviolet radiation; water absorption kinetics and water solu- 
bility limits in various pottant polymers at selected temperatures 
and humidities; and corrosion characterization of the various metal- 
lization systems used in solar cell construction. The work focused 
EVA; water absorption and desorption in EVA and PVB; and cor- 
rosion effects in solar cells. (LEW) 


( 
embourg. Directorate-General 
Innovation). 1983. 251p. ooniinion of the anioes Com- 
munities, ae File Number T184900030. 
The report contains abstracts of final reports of a research 


programme on photovoltaic energy conversion. The reports were 
published in 1978/1979 in the course of the first solar R + D pro- 
gramme of the EC. Some reports were published in 1980. Two cen- 
tral problems are discussed: Solar cells, technology and physical 
properties; modules and systems, technology, operating conditions, 
technical and economic feasibility. 


18102 (SERI/CP—234-2506) Workshop on standards in 
biomass for energy and chemicals: proceedings. Milne, T.A. 
(ed.). (Solar ‘iney Research Inst., Golden, CO (USA)). 
Nov 1984. Contract AC02-83CH10093. 83p. (CONF- 
8408106—Summ.). NTIS, PC A05/MF AOI; 1; P GPO Dep. 
File Number DE85006284 

From Standards in biomass for energy and chemicals work- 
shop; Gaithersburg, MD, USA (1 Aug 1984). 
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In the course of reviewing standards literature, ee 
prominent laboratories and research groups, attending biomass 
meetings and corresponding widely, a whole set of standards needs 
was identified, the most prominent of which were: biomass standard 
reference materials, research materials and sample banks; special 
collections of microorganisms, clonal material, algae, etc.; standard 
methods of characterization of substrates and biomass fuels; stand- 
ard tests and methods for the conversion and end-use of biomass; 
standard protocols for the description, harvesting, preparation, stor- 
age, and measurement of productivity of biomass materials in the 
energy context; glossaries of terms; development of special tests for 
assay of enzymatic activity and related processes. There was also a 
recognition of the need for government, professional and industry 
support of concensus standards development and the dissemination 
of information on standards. Some 45 biomass researchers and man- 
agers met with key NBS staff to identify and prioritize standards 
needs. This was done through three working panels: the Panel on 
Standard Reference Materials (SRM’s), Research Materials (RM’s), 
and Sample Banks; the Panel on Production and Characterization; 
and the Panel on Tests and Methods for Conversion and End Use. 
This report gives a summary of the action items in standards devel- 
opment recommended unanimously by the workshop attendees. 
The proceedings of the workshop, and an appendix, contain an ex- 
tensive written record of the findings of the workshop panelists and 
others regarding presently existing standards and standards issues 
and needs. Separate abstracts have been prepared for selected 
papers for inclusion in the Energy Database. 


18103 a aac i pp 13-14) Collection and 
selection of oil-producing desert mi Thomas, W. 
eg val of Oceanograi graphy, La Jolla, CA). Oct 1984. 
PC A05/MF A0O1. File Number T185000533. 

In Solar Energy Research Institute Biomass Program. Quar- 
terly technical report, fourth quarter, FY 1984. 

The objective of this research activity is to assess the saline 
waters in the southwestern US with regard to the magnitude of the 
resource and potential use as a medium for producing fuels and 
chemicals from microalgae. The resource assessment activity con- 
sists of a review of existing research literature that describes the 
local environment, climate, water resources, hydrology, and biota 
of the southwestern US. The collection, isolation, and analysis of 
individual algae species found in the desert are conducted by a 
mobile field laboratory. Isolation of algal species into monocultures 
allows detailed analysis of the yields, efficiencies, and proximate 
composition of each species. In addition, water samples are ana- 
lyzed to identify inorganic chemical constituents. These studies pro- 
vide basic information on marine and desert algae and on the aquat- 
ic environment in the desert that can be applied to any installation 
in which saline water may be used. 


18104 (SERI/PR—231-2545, pp 15-17) Algal oils R and 
D. Lien, S. (Solar Energy Research Inst., Golden, CO). Oct 
1984. NTIS, PC A05, AO1. File Number TI85000533. 

In Solar Energy Research Institute Biomass Program. Quar- 
terly technical report, fourth quarter, FY 1984. 

The objective of this research activity is to define the rela- 
tionship between photosynthetic efficiency and lipid yield. Three 
candidate microalgae species (a chlorophyte, chrysophyte, and 
diatom) will be subjected to two-three stresses. A plot will be de- 
veloped showing the relationship between changes in photosynthet- 
ic efficiency and lipid yield. 


18105 ee ae pp 17-20) Chemical profiles 

of microalgae. Tornabene, T. (Georgia Inst. of Tech., "Aten 
ta). Oct 1984. NTIS, PC A0S/MF AOI. File Number 
T185000533. 

In Solar Energy Research Institute Biomass Program. Quar- 
terly technical report, fourth quarter, FY 1984. 

The project objectives are to improve the analytical data for 
species selection and characterization and to provide a data base 
from which potential chemical and energy products from microal- 
gae can be identified. While algae produce a variety of compounds 
that have potential commercial value, the relative amounts of prod- 
ucts formed by microalgae are of critical importance. While the 
overall thrust of this project is toward lipid production in microal- 
gae for eventual use as a fuel, considerable research is necessary to 





2477 / ERA-10/10 


understand the biochemical trigger points in the cell metabolism 
that may be used to enhance the biosynthesis (i.e., increase the rela- 
tive amount) of lipids versus carbohydrate products. This type of 
research activity has not been conducted on an extensive basis, nor 
has it been studied with a large number of microalgae species. To 
smal Gao qualia duet sahathan ob ditacdh aadies aaa 
conducted. 


je i te pp 20-21) Photophysical 

of photosynthetic pigments. Connolly, J. (Solar 

Energy Research Inst., Golden, CO). Oct 1984. NTIS, PC 
A05 A01. File Number T1I85000533. 

In Solar Energy Research Institute Biomass Program. Quar- 
terly technical report, fourth quarter, FY 1984. 

The objective of this project is to develop a detailed under- 
standing of the fundamental photophysics of the natural photosyn- 
thetic pigments (chlorophylls, pheophytins, and accessory pig- 
ments) with emphasis on the effects of molecular environment on 
stability, efficiency of energy transfer, and the kinetics and energe- 
tics of electron transfer. The approach is to isolate and purify pig- 
ments from the living organisms. Spectroscopic, photophysical, and 
photochemical behavior in well-defined environments will be pre- 
cisely measured. 


18107 spare pal ht apt pp a Production of 
liquid fuels and chemicals Weisman, J. Oct 
1984. NTIS, PC A0OS/MF A0O1. File Number TI85000533. 

In Solar Energy Research Institute Biomass Program. Quar- 
terly technical report, fourth quarter, FY 1984. 

The objective of this research activity is to determine the 
feasibility of using a simple, open-pond system to produce high 
yields of lipid-producing microalgae at low cost for potential 
energy applications. The research will determine suitable species, 
yields, and operating parameters. Specific objectives include: testing 
the effects of pond operations on species dominance, and determin- 
ing maximum sustainable yields in experiments of at least four 
months’ duration. A number of microalgae species will be inoculat- 
ed into the ponds to determine which species offer potential for 
high lipid yields. Productivity data will be developed for sustained 
cultures. Additional data analyses will be performed on the physi- 
cal, chemical, and biological response of the algal species to system 

parameters. Research will also analyze the production 


operational 
of protein, lipids, and carbohydrates by various species. Manage- 
ment strategies are being developed to reduce operating expenses. 


18108 (SERI/PR—231-2545, pp 23-25) Productivity op- 
microalgae 


timization of saline grown in outdoor mass cul- 
ture. Laws, E.A. (Univ. of Hawaii, Honolulu). Oct 1984. 
NTIS, PC, A05/MF A01. File Number T185000533. 

In Solar Energy Research Institute Biomass Program. Quar- 
terly technical fourth quarter, FY 1984. 

The objective of this project is to determine the conditions 
and techniques appropriate for maximizing lipid yield from marine 
and desert saline microalgae and for quantifying the relative value 
of system components in terms of maximum biomass lipid yield. A 
series of two-level factorial experiments in four 8.2-m? raceways 
will determine the relative importance of operational parameters. 
Photosynthetic efficiency and yield will be maximized using 
second-order factorial design experiments in these raceways. Labo- 
ratory-scale support studies will be conducted as necessary, and 
production system performance sensitivities will be analyzed. Spe- 
cies selection will also be carried out. Management strategies will 
be developed for maximizing yields. 


18109 (SERI/PR—231-2545, pp 26-30) Development of 
an outdoor raceway capable of yielding oil-rich halotolerant 
microalgae. Arad, S. (Ben-Gurion Univ. of the Negev, Beer- 
sheba, Israel). Oct 1984. NTIS, PC A0O5/MF AOl. File 
Number T185000533. 

itm ianeawree Quar- 
terly technical report, uarter, FY 1 

The aavelten or this this ae are to i identify and incorpo- 
rate into the design of an outdoor raceway modifications required 
to utilize microalgae in existing facilities; (2) establish growth re- 
quirements and operational conditions necessary to achieve maxi- 
mum sustained productivity of oil-enriched microalgae in raceways 
of moderate depth; and (3) develop an efficient and inexpensive 


(SERI/PR—231-2545, pp 31) Carbohydrates from 
Mack, R. (Jackson State Univ., MS). Oct 1984. 
NTIS, PC A05/MF A0O1. File Number T185000533. 
In Solar See ae Research Institute Biomass Program. Quar- 
terly as fourth quarter, FY 1984. 
Tis Cites af tals seas ts ap Gealintadaiiebgindin 
common to the Gulf of Mexico. Information from 


carbohydrate and sugar composition from selected 

common to the Gulf of Mexico. The work will provide an anno- 
tated bibliography on macroalgal carbohydrates and analytical 
techniques applicable to determination of these carbohydrates. A 
protocol will be developed to guide an analysis of these carbohy- 
drates in a format that will allow their evaluation for fermentation 
to ethanol. Finally, macroalgae common to the Gulf of Mexico will 
be obtained and analyzed for chemical composition, with an empha- 
sis on carbohydrates. 


18111 (SERI/PR—231-2545, Steady Screening for mi- 
croalgae in the southeastern US. Tadros, M. (Alabama A 
and M Univ., Normal). Oct 1984. NTIS, PC A05/MF AOl1. 
File Number T1I85000533. 
In Solar Energy Research Institute Biomass Program. Quar- 
terly technical fourth FY 1984. 
The objective of this ork is to characterize species of mi- 


The specific objectives are to collect 

dodbeaeter dad-silioe ketinit ts hit deaaiieel OU "Maeae tea 
define culture conditions of high-lipid-yielding strains of microal- 
gae; and determine lipid yield and growth rate from selected cul- 
tures of microalgae. The work will emphasize collecting, isolating, 
and characterizing microalgae from habitats of the southeastern US. 
Collections will be made from habitats that are exposed to extreme 
environmental conditions, such as intertidal salt marshes and tempo- 
rary ponds, puddles, and marshes. Mi will be isolated and 
screened for tolerance to high temperature and light intensity and 
for media requirements. Those species that are capable of growth in 
outdoor light and high will be grown in culture and 
qualitatively evaluated for lipid yield. Those species that are desig- 
nated most promising will be grown under various culture condi- 
tions that generally result in lipid accumulation; they will be ana- 
lyzed for total lipids, protein, and dry weight. 


18112 (SERI/PR—231-2545, pp 34-35) Cultivation and 
conversion of marine Ryther, J.H. Oct 1984. 
NTIS, PC AOS/MF’s A01. File Number T185000533. 

In Solar Energy Research Institute Biomass Program. Quar- 
terly technical fourth quarter, FY 1984. 

The objectives of this project are to: evaluate the potential 
of growing marine microalgae in saline waters of the southwestern 
US, and evaluate the effect of various environmental stresses and 
metabolic inhibitors on the biochemical composition of marine ma- 
croalgae. Some species of macroalgae are attractive as biomass pro- 
Gescdh wields Gay adits Maher dlls aad (actugeieaie eal 





14 SOLAR ENERGY 
1405 Solar Energy Conversion 


ees aiete. Rinaerch io to ve teeees ot Srvet: 
oping the technology of in a land-based 
pst gd Le abl pape hasan er sane waar 
hols and methane or lipids for petroleum products). One area that 
ee ee ee ae 
for this ee Se ee te oe eae 
offer such a base if marine macroalgae will grow in the saline 
waters of this region. 


18113 (SERI/PR—231-2545, pp an Design of inno- 
vative microalgae culture experiments for the purpose of pro- 
ducing fuels. Weissman, J.; Spencer, R.; Huntly, M. Oct 
1984. NTIS, PC A05/MF AO1. File Number TI85000533. 

ee ee 
terly technical report, fourth quarter, FY 1984. 

The objectives of this project are to: promote involvement 
of the private sector in developing microalgae culture technology; 
conceptualize cost-effective designs of microalgae facilities that 
could be constructed on a large scale for energy production on 
low-value land with saline water resources; validate the conceptual- 
ized design by fabrication and operation of a scaled experiment; and 
develop effective management techniques for the designed facility 
that maximize energy production. Phase I will require (1) a design 
and cost evaluation of a commercial size microalgae production fa- 
cility using saline or brackish water (greater than 5 g/L dissolved 
solids) resources to produce fuels or fuel products, and (2) a design 
and cost evaluation of a scaled experiment to verify the commercial 
design. Phase II will require the fabrication and operation of the 
experiment to obtain production and operating cost data, and to 
define and develop management techniques. Designs from Phase I 
will be for an open pond system, a raceway system, and a closed 
continuous culture system. 


18114 (SERI/PR—231-2545, pp 37-38) Microalgae anal- 
ysis and cost evaluation. Neenan, B. (Solar Energy Research 
Inst., Golden, CO). Oct 1984. NTIS, PC A05/MF AOI. File 


Number DE85000533. 
In Solar Energy Research Institute Biomass Program. Quar- 
terly technical report, fourth » FY 1984. 

: System component einen evaluations have identified 
preliminary data that relate to analysis of the concept of mass cul- 
ture for fuel and to comparing the relative contribution of R and D 
efforts to technology advancement. It was determined that, given 
an extensive understanding of commercial culture requirements, it 
was appropriate to reevaluate the basic principles and goals of the 
microalgae program. Data for the various subsystem components 
will be integrated into a logical model representative of a commer- 
cial production facility. The model will be constructed to allow for 
evaluation of different levels of achievement in individual param- 
eters and to evaluate technically different subcomponents. Critical 
R and D issues and basic program concepts will then be evaluated 
to determine cost reductions needed to meet technology goals and 
evaluate alternative approaches to achieving the production of 
competitive liquid fuels. 


18115 pe pr ag pp 38) Immobilized cell 
technology for of fuels from 


microalgae. Ripin. 
M. Oct 1984. OTIS. PC ‘A03/MF AOl. File Sheabes 
DE85000533. 

In Solar Energy Research Institute Biomass Program. Quar- 
terly technical report, fourth quarter, FY 1984. 

The objective of this project is to analyze the feasibility and 
potential of utilizing immobilized cell technology to produce liquid 
fuels from microalgae. The purpose of this research task is to obtain 
and analyze state-of-the-art information to better evaluate the direc- 
tion of research conducted by the SERI/DOE Aquatic Species 
Program. The research requires assessing the potential of immobi- 
lized cell technology as a more cost effective method for deriving 
fuels from microalgae. The assessment of innovative production de- 
signs and processes will incorporate a detailed examination of im- 
mobilized cell and cell-free systems as currently utilized in the 
chemical industry and detail the advantages and disadvantages of 
applying this technology to microalgae production. Work will in- 
clude evaluations of the potential (economic and technical) for im- 
mobilized cell and cell-free systems in microalgae and will deter- 
mine whether it is sufficient to warrant research to develop this 
technology. Specific areas for basic research and directed research 
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as it applies to establishing a technology base for further develop- 
ment of cell-free systems for renewable fuels will be recommended. 


18116 (SERI/PR—231-2545, pp 40-43) Autohydrolysis 
of organic residues to increase biodegradability to methane, 
M , P-L. (Stanford Univ., CA). Oct 1984. “NTIS, PC 
AOS, ”AO1. File Number DE85000533. 

In Solar Energy Research Institute Biomass Program. Quar- 
terly technical report, fourth quarter, FY 1984. 

The objectives are to evaluate processes for the thermal pre- 
treatment of organic residues to increase their biodegradability to 
methane and to explore the scale-up of the high-rate baffled reactor 
that was developed to digest liquid dilute feedstocks. The autohy- 
drolysis process being developed involves the heating of the feed- 
stock in an aqueous solution to 175°-225°C in the absence of 
oxygen. Some of the cellulose and hemicellulose fractions are solu- 
bilized and converted to organic acids. This causes the pH to drop 
to about 2.5 and brings about the rapid hydrolysis of the remaining 
polysaccharides in the feedstock. The organic acids can then be ex- 
tracted from the reactor and fed into an anaerobic digester for con- 
version to methane and COs. 


18117 a > bp 44) Biomass electro- 

. Chum, HLL. nergy Research Inst., 
Golden, CO). Oct 1984. NTIS, PC A05/MF AOl. File 
Number DE85000533. 

In Solar Energy Research Institute Biomass Program. Quar- 
terly technical report, fourth quarter, FY 1984. 

The objective of this project is to select the most relevant 
biomass-derived substrates that can benefit from electrochemical 
processing, thereby improving the economics of fuel production 
from biomass sources. Electrochemical processing is being applied 
to biomass and derived materials to (1) upgrade their energy con- 
tent, thereby generating fuels and fuel additives (octane or cetane 
boosters); (2) produce petrochemical substitutes from renewable re- 
source; and (3) increase the reactivity and value of the lignin frac- 
tion of the wood for a variety of applications of the polymeric ma- 
terials, thereby creating uses of this by-product that can lead to 
overall favorable economics of fuels production from biomass 
sources. 


18118 (SERI/PR—231-2545, pp 45) Anaerobic digestion 
of manure and residues. Hashimoto, A.G. Oct 1984. NTIS, 
PC A05/MF A0O1. File Number DE85000533. 

In Solar Energy Research Institute Biomass Program. Quar- 
terly technical report, fourth quarter, FY 1984. 

The objective of this research is to assess the technical and 
economic feasibility of recovering methane and high-protein bio- 
mass through the anaerobic digestion of beef cattle manures and 
crop residues. A two-stage digestion system will be developed and 
quantitatively evaluated. The first stage of the system will convert 
organic matter into fermentable sugars or volatile fatty acids; the 
second stage is an alkaline pretreatment process that breaks down 
first-stage solid residues. The kinetics of methane fermentation in a 
reactor receiving output from the second stage of the digestion 
system will also be assessed. 


18119 (SERI/PR—231-2545, pp 46-47) Biotechnology of 
anaerobic digestion, Grohmann. (Solar Energy Research 
Inst., Golden, CO). Oct 1984. NTIS, PC A05/MF AO1. File 
Number DE85000533. 

In Solar Energy Research Institute Biomass Program. Quar- 
terly technical report, fourth quarter, FY 1984. 

The project objective is to increase the rate and yield of bio- 
logical methane production from the hemicellulosic portion of bio- 
mass by combined chemical/enzymatic treatment. This project has 
concentrated initially on isolation and identification of thermophilic 
anaerobic bacteria hydrolyzing xylan polymers, and the use of 
dilute acid hydrolysis of straw to improve digestibility. 


18120 (SERI/PR—231-2545, pp 47-48) Physiology of 
acetogenic bacteria. Mah, R.A. (Univ. of California, Los An- 
geles). Oct 1984. NTIS, PC A0O5/MF AOl1. File Number 
DE85000533. 
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8 SS ee 

terly technical FY 1984. 
r The objective ofthis project et increae the understanding 
of the physiology of the acetogenic bacteria responsible for the 


Methanospirill 
barkeri strain 227, and (3) determination of the nutritional charac- 
teristics of obligate proton-reducing bacteria by testing their 
growth rates on several media. 


18121 (SERI/PR—231-2545, pp 48-49) 


methanogenesis Baresi, L. (Jet Pro opal 
sion Lab., Pasadena, CA). Oct 1984. NTIS, PC A05 
A01. File "Number DE85000533. 

In Solar Energy Research Institute Biomass Program. Quar- 
terly technical report, fourth quarter, wa 1984. 

The objective is to characterize the genetic system of one or 
two strains of methanogenic bacteria. Both ultraviolet exposure and 
chemical screening will be used to isolate mutant species. These 
species will be tested for genetic recombination. Bacteriophages 
and plasmids will be sought. Two species, Methanococcus voltae 
and Methanobacterium thermoau i will be subjected to 
extensive screening and manipulation. Nutritional mutants of these 
two strains will be studied to determine uptake rates. Once a set of 
satisfactory mutants is obtained, two types of genetic recombination 
experiments (conjugation and DNA transformation) will be carried 
out. 


18122 NT ae pp 49-50) Microbiology 
and biochemistry of Iannotti, E. (Univ. of 
Missouri, Columbia). Oct 1984. NTIS, PC A0OS/MF AOl1. 
File Number DE85000533. 

In Solar Energy Research Institute Biomass Program. Quar- 
terly technical report, fourth quarter, FY 1984. 

The general objective of this project is to increase the under- 
standing of the anaerobic process by which the particulate fraction 
of swine manure is converted to methane. The rate limiting step in 
the process will have the following specific objectives: (1) deter- 
mine rates of digestion of biochemical components found in com- 
plex structures; (2) chemically isolate the components most difficult 
and easiest to degrade and determine their rate of conversion to 
biogas; and (3) more definitively characterize the biochemical com- 
ponents to identify the factors that limit degradation and contribute 
to instability of the process. Reactor components have been or- 
dered, and the sieving and separation of the feedstock into different 
components has been initiated. 


18123 arg ge Nrie” 51-52) Pure starter cul- 
ture. Wolin, M. Oct 1 PC A05/MF AOl1. File 
Number DE85000533. 

In Solar Energy Research Institute Biomass Program. Quar- 
terly ae report, fourth quarter, FY 1984. 

The purpose of this project is to introduce the concept of 
using pure starter cultures for practical methanogenesis. Continuous 
culture systems will be established for the complete bioconversion 
of cellulose to methane and carbon dioxide by pure cultures of a 
celluloytic (acid-forming) bacterium, and methanogenic bacteria 
that use hydrogen to reduce carbon dioxide to methane and 
produce methane and carbon dioxide from acetate. The approach 
will be to: establish continuous culture fermentation of cellulose to 
methane and carbon dioxide using pure cultures of a celluloytic 
bacteria and hydrogen- and acetate-using methane-producing bacte- 
ria; study the influence of cellulose, nitrogen and phosphate con- 
centration on the rate and yield of methane formation by the con- 
tinuous culture community to determine nutrient requirement or 
possible nutrient inhibitions; determine the influence of different 
types of hydrogen- and acetate-using methanogens on the rate and 
yield of methane formation by the continuous culture fermentation 
of cellulose, as well as the influence of different species of celluloy- 
tic (acid-forming) bacteria; determine the influence of the addition 
of organisms that produce acetate and hydrogen from lactate, etha- 
nol, propionate, or butyrate on the fermentation rate of cellulose; 
and establish pure culture fermentations and determine the optimal 
fermentation rate with newsprint as a substrate. 
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18124 (SERI/PR—231-2545, pp =a, Continuous cul- 

ture biomass fermentation studies. Gaddy, J. (Univ. of Ar- 
rene Fayetteville). Oct 1984. NTIS, Be ‘A0S/MF AOI. 
File Number DE85000533. 


version rate could still result in a fluid reaction mixture. 
18125 (SERI/PR—231-2545, pp 53-54) Evaluate Hs de- 
tection as a feedback control. Leuschner, A. 
and D, Cambridge, MA). Oct 1984. NTIS, A05/MF 
AO0l. File Number DE85000533. 

In Solar Energy Research Institute Biomass Program. Quar- 
terly technical fourth , FY 1984. 


The objective of this study is to investigate the potential for 


tector systems must be confirmed before final selection is made. 
The selected sensor will be tested in a working high-rate digester. 
Then, a chemical engineering analysis of results for design of a 
feedback control system will be performed. 


18126 pone ngl tt ages pp 54-55) Assessment of 
commercial scale anaerobic digesters. 


Ashworth, J. (ARD, 
Inc., Burlington, VT). Oct 1984. NTIS, PC A05 AOl. 
File Number DE85000533. 
In Solar Energy Research Institute Biomass Program. Quar- 
terl eed oat, Se ee FY 1984, 
‘ The objective of this effort is to determine the universe of 
commercial applications of anaerobic digestion , Choose 
representative applications for extensive evaluation and data-collec- 
tion, and finally to summarize areas of research that will address 
problems encountered in use. Personal contacts and available sur- 
veys will be used to establish the universe of i and to 
gather basic data. Then particular sites will be chosen for extensive 
evaluation that give maximum attention to differences among diges- 
tive applications so that sample data can be used to construct and 
test hypotheses about problems encountered across a wide range of 
applications. Data collected from sites will be used to identify di- 
gestive performance and to quantify the benefits that can be expect- 
ed from technology R and D. 


18127 (STEV-FBA—84-12) Combustion of pulverized 
biomass. Berge, N.; Brown, A.; Gromulski, J.; Sieurin, J. 
(Statens Energiverk, Stockholm ’(Sweden)). Oct 1983. — 
(In Swedish). (STUDSVIK-EB—83-156). NTIS (US 
Only), PC All/MF AO0O1. File Number DE85750591. 
Studsvik Energiteknik AB has been commissioned by the 
Swedish Board for Energy Source Development to investigate the 
combustion behaviour of pulverized biomass. The work included: - 
a literature survey on combustion mechanisms and behaviour for 
biomass under pulverized fuel conditions - to investigate the com- 
bustion process for single wood particles - to investigate ash prop- 
erties for biomass fired in a pulverized fuel flame - investigations of 
the combustion process in pulverized biofuel flames in semi-indus- 
trial scale - a design study on burners for pulverized biofuels. The 
investigations clearly indicated that pulverized biomass can be fired 
in burners designed for pulverized coal. Extra measures must be 
taken to secure a more even fuel supply than for coal to guarantee 
a stable flame. If the pulverized fuel contains at least 30 percent 
particles <100 ym the ignition and burnout will be relatively un- 
sensitive to maximum particle size and fuel moisture. The moisture 





influences on the other hand both handling and storing of 
gaseous fuel. Volatile matter content of at least 
fractions will exceed 90 percent. The NO(sub)x- 

in the flame although the peak temperature 

This is probably due to the low fuel nitrogen 


18128 (STEV-SB—83-27) Influence from slash on nitro- 
with Norway spruce. Bjoerkro tatens Raad 

(Sweden)). 1983. 55p. ‘dn 
Swedish). (SLU-I 9). NTIS (US Sales Only), PC A04/ 
MF AO1. File Number DE85750586. 

The influence from slash on nitrogen and carbon has been 
studied in six experiments, 14-18 years old, concerning plantings of 
Norway spruce in plots with and without slash. In all experiments 
the trees are larger on plots with slash than where slash was re- 
moved. It is found that loss of nitrogen after a clear-cut is greater 
on plots with slash than without it. The increase of loss is positively 
correlated with site index. The formation of nitrate, which is pre- 

for loss of nitrogen, has been found to be stimulated by 
ee eee 
and mineral soil, where slash was left. At least as 

a greater mineralization is to be 

cent of the original content of nitrogen re- 

not been decomposed in the north of 
per cent remains on a fertile site in the 
ee ee ee ee 

sheen. Oho effect of slash is a greater content 

carbon in the mineral soil. This effect should be considered for 
sites where water supply is a factor minimizing production and 
where the humus content by different reasons has been impover- 


(STEV-SB—84-10) Planning of the working envi- 

on construction of wood fuel plants. Soederqvist, A. 

Statens Energiverk, Stockholm oo ae Apr 1984. 65p. 
Swedish). eNTIS — Sales Only), PC A04/MF AOl. 
File Number DE857505 


factors: economy, air quality, chemical risks, thermal cli- 
erated ae eet ae 


18130 (STEV-TORV—84-11) Drying of peat and bio- 
fuels. ee a needs, Wimmer- 


Hallstroem, A. Scan Seendiiie erk, Stockholm 
1984. 138p. (in Some LUTKDH/TRKA 


(Sweden)). 
3002-1- 117-(1984)). S (US Sans Gay) PC A07/MF 
AO1. File Number DE85750596 

This report is the result of a study ordered by the Swedish 
Board for Energy Source development. The aims of the investiga- 
tion were as follows. The existing methods for drying peat and 
wood-waste were to be surveyed, technically and economically. 
The users demand concerning economy and quality were to be 
identified and compared with todays technological stand-point. The 
needs for new kinds of equipment and further R and D work were 
to be specified. 


18131 Lattice defects within grain volumes that affect the 
electrical quality of cast polycrystalline silicon solar-cell ma- 
terials. Yoo, K.C.; Johnson, S.M.; Regnault, W.F. (Universi- 
ty of Maryland, Department of Electrical Engineering, Col- 
lege Park, Maryland 20742). Journal of Applied Physics; 57: 
No. 6, 2258-2266(15 Mar 1985). Contract FC01-80ET23197. 
Lattice defect structures within large grains of cast polycrys- 
talline silicon have been investigated using optical microscopy, x- 
ray topography, and electron-beam-induced conductivity (EBIC) 
measurements. Optical observations through a series of wafers of an 
ingot indicate that kinks in high-angle grain boundaries develop by 
ing straight grain boundaries rather than curved boundaries. It 


forming 
is also observed that a junction of three grain forms a kink in the 
grain boundary. X-ray topographic observations of lattice defects 
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show that cumulative dislocations are generated at these kinks 
when the material is subjected to thermal stresses at sufficiently ele- 
vated temperatures during solidification. Subsequently the disloca- 

tions propagate into the grain volume and form subgrain bound- 

aries. In some cases, they pile up in the coherent {111} twin bound- 

ary interfaces. Observed EBIC constrast has shown that both dislo- 
cations and subgrain boundaries are electrically active and serve to 
decrease the effective minority carrier diffusion length. 


18132 Measurement of mobility-lifetime product in hy- 
drogenated amorphous silicon p-i-n type diodes. Koenenkamp, 
R.; Hermann, A.M.; Madan, A. (Solar Energy Research In- 
stitute, Golden, Colorado 80401). Applied Physics Letters; 46: 
No. 4, 405-407(15 Feb 1985). Contract AC02-83CH10093. 

We have applied the junction recovery technique to differ- 
ent configurations of hydrogenated amorphous silicon type diodes 
and show that the recovered charge consists predominantly of 
holes. The technique is used for the measurement of the mobility- 
lifetime product for recombination, which was found to be depend- 
ent upon the level and type of doping. 


18133 Quantum yield of formation of methylviologen rad- 
ical cation in the photolysis of the Ru(bpy)s2i/methylviolo- 
gen/EDTA system. Mandal, K.; Hoffman, M.Z. (Boston 
Univ., MA). Journal of Physical Chemistry; 88: No. 8, 5632- 
5639(8 Nov 1984). 

The quantum yield of formation of the methylviologen radi- 
cal cation, PHI (MV*), upon the 450-nm continuous photolysis of 
the Ru(bpy)s**/methylviologen dication/EDTA system in deaerat- 
ed aqueous solution bpy-bipyridine has been determined as a func- 
tion of [MV* ] (0.5-20 mM), [EDTA] (0.05-100 mM), pH (3.7-11.0), 
and temperature (6-50°C) at constant [Ru(bpy)s**] (1.0 x 10~¢ M). 
The results are discussed in terms of the mechanism of the reaction 
and the effect of solution medium on the rate constant of quenching 
of *Ru(bpy)s** by MV™, the cage release yield of redox products, 
the scavenging of Ru(bpy)s** by EDTA, and the secondary reduc- 
tion of MV* by EDTA-derived radicals. 46 references, 9 figures, 3 
tables. 


18134 Solar-cell interconnect design for terrestrial photo- 
voltaic modules. Mon, G.R.; Moore, D.M.; Ross, R.G. 
Propulsion Laboratory, California Institute of Technolo; 
4800 Oak Grove Drive, Pasadena, CA). Journal of So r 
Energy Engineering; 106: No. 4, 379-386(Nov 1984). 

An investigation of interconnect fatigue in photovoltaic sys- 
tems has led to the development of useful reliability-design and life- 
prediction algorithms presented here. Experimental data gathered in 
this study indicate that the classical strain-cycle (fatigue) curve for 
the interconnect material fails to account for the broad statistical 
scatter, which is critical to reliability prediction. To fill this short- 
coming, a functional form is fitted to experimental cumulative inter- 
connect failure-rate data to yield statistical fatigue curves (with fail- 
ure probability as a parameter) that enable (a) the prediction of cu- 
mulative interconnect failures during the design life of an array 
field, and (b) the unambiguous--i.e., quantitative-interpretation of 
data from field-service qualification (accelerated thermal-cycling) 
tests. Optimal interconnect cost-reliability design algorithms are de- 
rived, intended to minimize the cost of energy over the design life 
of the array field. This procedure yields not only the minimum 
break-even cost of delivered energy, but also the required degree of 
interconnect redundancy and an estimate of array power degrada- 
tion during the design life of the array field. The usefulness of the 
design algorithms is demonstrated with realistic examples of design 
optimization, prediction, and service qualification testing. 


18135 Low temperature process for obtaining thin glass 
films. Brinker, C.J.; Reed, S.T. (to Dept. of Energy). US 
Patent 4,476,156. 9 Oct 1984. Filed date 10 Mar 1983. vp. 

PAT-APPL-473845. 

A method for coating a substrate with a glass-like film com- 
prises, applying to the substrate an aqueous alcoholic solution con- 
taining a polymeric network of partially hydrolyzed metal alkoxide 
into which network there is incorporated finely powdered glass, 
whereby there is achieved on the substrate a coherent and adherent 
initial film; and heating said film to a temperature sufficient to melt 
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said powdered glass component, thereby converting said initial film 
to a final densified film. 


for 
systems with a soldering flux etchant. Coyle, 
R.T. J.M. (to Dept. of Energy). US Patent 
4473, 682. 9 Oct 1984. Filed date 4 May 1982. vp. 

PAT-APPL-374675. 

Disclosed is a process for substantially reducing the series re- 
sistance of a solar cell having a thick film metal contact assembly 
thereon while simultaneously removing oxide coatings from the 
surface of the assembly prior to applying solder therewith. The 
process includes applying a flux to the contact assembly and heat- 
ing the cell for a period of time sufficient to substantially remove 
the series resistance associated with the assembly by etching the as- 
sembly with the flux while simultaneously removing metal oxides 
from said surface of said assembly. 


18137 Backside damage-gettering in cast polycrystalline 
silicon. Culik, J.; Alexander, 5 Roncin, S. (Solarex Corpo- 
ration, Rockville, Maryland). Conference Record of the 
IEEE (Institute of Electrical and Electronics Engineers) Pho- 
a cone Conference; 259-263(May 1984). (CONF- 
From 17. IEEE photovoltaic specialists conference; Orlando, 
FL, USA th May 1984). 
The technique of backside-damage gettering improves the 
performance of short minority-carrier diffusion length, large-grain 
(grain diameter greater than 1 to 2 mm), cast polycrystalline silicon. 
On average, increases of nearly 20% in short-circuit current, 10 
mV in open-circuit voltage, and 15% in peak-power were obtained 
by heat-treating 300 micron thick polycrystalline wafers at 1000°C 
in flowing nitrogen for 5 hours. Additional measurements of the 
bulk and space-charge recombination current components indicate 
that this improvement results from a significant increase in the mi- 
nority-carrier diffusion length due to gettering of impurities from 
the bulk. 


18138 Complete oe of the heterojunction 
CulnSe./CdS(Zn) solar cell. a. N.M.; Rothwarf, A. 
(Electrical and Computer Engi Department, Drexel 
University, Philadelphia, PA). ‘tan ference Record of the 
IEEE (Institute of E pctical and Electronics Engineers) Pho- 
— : epee Conference; 876-881(May 1984). (CONF- 

From 17. IEEE photovoltaic specialists conference; Orlando, 
FL, USA (1 May 1984). 

Thin film, high efficiency CulnSe,/CdS(Zn) solar cells pro- 
vided by Boeing were studied using an automated multi-purpose ex- 
perimental station to carry out capacitance-voltage, current-voltage, 
spectral response-voltage measurements as a function of tempera- 
ture, frequency, light bias, and wavelength. A p-i-n heterojunction 
model with a voltage dependent light generated current can ac- 
count for most of the phenomena seen, but models involving tun- 
neling, or modification of the barrier at the interface are also viable. 
Large capacitance transients are seen and are related to deep levels, 
most likely in the selenide. Heat treatments produce a change in the 
diode factor. An interface charging model is proposed to explain 
the voltage dependent light generated current. This model can also 
account for diode factors greater than 2. Estimates of the practical 
limits to the efficiency of the cell are in the 15-16% range. 


18139 High efficiency silicon solar cells. Ho, F.; Cheng, 
C.; Iles, P. Cay Cone Solar oni Corporation, City of In- 
dustry, CA mference Record of the IEEE (Institute of 
Electrical ae Electronics Engineers) Photovoltaic Specialists 
Conference; 591-596(May 1984). (CONF-840561—). 
From 17. IEEE photovoltaic specialists conference; Orlando, 
FL, USA (1 May 1984). 
efficiency solar cells are more in demand, for flat-plate 
(one-sun) arrays, for use with concentrators, or for use over re- 
stricted wavelength ranges on tandem arrangements. This paper de- 
scribes the design and performance of “conventional” high efficien- 
cy cells, using best available technology. The emphasis is on practi- 
cal aspects, showing the design variations required. The data covers 
one-sun to 1500 suns and the tradeoffs are discussed. 


18140 
time measurements on high efficiency Si solar cells. Rose, 
B.H.; Weaver, H.T. ( (Sandia National Laboratories, Albu: 


querq' 
stitute of Electrical and Electronics E ) taic 
yo Conference; 626-631(May 1986. (CONF-840561— 


From 17. IEEE photovoltaic specialists conference; Orlando, 
FL, USA (1 May 1984). 
A new method has 


cells. The method requires measurement of V /SUB oc/ , J /SUB 
sc/ and their respective asymptotic decay times. The technique 
also used to account for unusually high V /SUB oc/ values 
recent conventional Si solar cells, and to demonstrate the presence 
of bandgap narrowing in the heavily doped emitter. 


18141 


tistring photovoltaic modules 
Gonzalez, C.C.; Arnett, J.C.; Ross, R.G.; Spencer, R.; 
Weaver, R.W. (Jet Propulsion’ Laboratory, , Pasadena, 
— Oe odovere of the —s (Tnetltute of Electrical 
a lectron neers) Photovo Specialists Conference; 
668-675(May 1984). (CONF-840561—). 

From 17. IEEE photovoltaic specialists conference; Orlando, 
FL, USA (1 a 

Part of effort of the Jet Propulsion Laboratory (JPL) 
Flat-Plate Solar Array Project (FSA) includes a program to im- 
prove module and array reliability. A collaborative activity with in- 
dustry dealing with the problem of hot-spot heating due to the 
shadowing of photovoltaic cells in modules and arrays containing 
several paralleled cell strings is described. The use of multiparallel 
strings in large central-station arrays introduces the likelihood of 
unequal current sharing and increased heating levels. Test results 
that relate power dissipated, current imbalance, cross-strapping fre- 
quency, and shadow configuration to hot-spot heating levels are 
presented. Recommendations for circuit configurations ap- 
propriate to central-station copliceions thit selene Grd af teo- 
spot problems are offered. Guidelines are provided for developing 
hot-spot tests for arrays when current imbalance is a threat. 


18142 Predicting electrochemical breakdown in terrestrial 
photovoltaic modules. Mon, G.; Orehotsky, J.; eae ar 
Whitla, G. (Jet Propulsion Laboratory, California Institu 
of Technology, Pasadena, California). Conference Record or 
the IEEE (Institute of Electrical and Electronics Engineers) 
Photovoltaic Specialists Conference; 682-692(May 1984). 
(CONF-840561—). 
From 17. IEEE photovoltaic specialists conference; Orlando, 
FL, USA ih Fag ay 1984). 
recent investigations of electrochemical corrosion 
in disses ieee modules are presented. Tests on encapsu- 
lated two-cell coupons have yielded electrical and visual informa- 
tion that reveals the nature of the degradation mechanism and 
quantitative dependencies among measured variables. Data are in- 
pet oe ne Se ee ee 
interface results in a fixed percentage of cell 
Steen. Fit cntuek aoedaieeh iocmamentac annette aeicill 
failure uses measured encapsulant conductivities and site-specific 
weather data. A log-normal distribution of failure times is assumed, 
enabling determination of general cell and module failure rates. 


18143 The integration of bypass diodes with terrestrial 
photovoltaic modules and arrays. Shepard, N.F.; Sugimura, 
grants Daparteuat, Kip of Praeia, Panera aeeie 
grams t, oO ‘ennsylvania). T- 
ence Record of the IEEE (Institute of Electrical and Electron- 
ics Engineers) Photovoltaic = Conference; 676- 
681(May 1984). (CONF-840561—). 

From 17. IEEE photovoltaic specialists conference; Orlando, 
FL, USA (1 May 1984). 

Bypass diodes are often required to limit the potential for re- 
verse voltage “hot-spot” heating in high voltage arrays or in arrays 
that undergo periodic operation near the short-circuit point. In ad- 
dition, when properly applied, bypass diodes can minimize the 
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effect of shadowing and various internal module failures on the 
afray energy output. This paper discusses the mechanical and elec- 
trical integration of bypass diodes beginning with the array-level 
considerations which influence the selection of an implementation 
approach. Concepts for the mounting of these diodes, both internal- 
ly within the module encapsulant and externally to the exposed rear 
surface of the module, are described. Factors affecting the reliabil- 
ity of bypass diodes, including the control of junction temperature 
through adequate heat sinking and the derating of reverse voltage, 
are discussed. 


18144 Electrical isolation design of photovoltaic modules. 
Kallis, J.M.; Cuddihy, E.F.; ns Szeto, R.K.; Truck- 
er, D.C. jughes Aircraft Com) pany, El Segundo, "Califor- 
nia). Record of the I (Institute of Electrical 
and Electronics Engineers) Photovoltaic Specialists Conference; 
693-699(May 1984). (CONF-840561—). 

From 17. IEEE photovoltaic specialists conference; Orlando, 
FL, USA (1 May 1984). 

Tr aE ceo sbbedoptd for colcthiling te miquiade end 
location of the maximum electric field for a family of solar-cell-like 
shapes. Simple formulas for use by photovoltaic module designers 
were developed. They provide quantitative information on the ef- 
fects of the cell shape, cell thickness, and pottant thickness on the 
electrical stress intensification at the cell edge. A method for calcu- 
lating the lines of force for three-dimensional electric fields was de- 
veloped and applied to a geometry of interest to the photovoltaic 
program. 


18145 Computer modeling results on ALL-SI cascade 
solar cells. Sparks, P.D.; Allen, F.G.; Daud, T. (University 
of California, Los Angeles). Conference Record of the IEEE 
(Institute of Electrical and Electronics Engineers) Photovoltaic 
Specialists Conference; 726-728(May 1984). (CONF-840561— 


From 17. IEEE photovoltaic specialists conference; Orlando, 
1 Os oat 1984). 
thors investigated numerically the properties of a cas- 
eatatehe: aaa ailing at dicen ath as diet of tecchana 
an optimal silicon solar cell grown by molecular beam epitaxy 
(MBE). The cascade cell is modeled as two standard back surface 
field cells with abrupt junctions connected by a tunnel junction. A 
cascade cell would have approximately twice the open circuit volt- 
age of a single cell. If the minority carriers generated in the front 
cell can be reflected before reaching the tunnel junction, then the 
cascade cell will show an increase in efficiency over a single cell by 
a percentage point. 


18146 Strained 


superlattice, quantum well, multijunction 

cell. Chaffin, R.J.; Biefield, R.M.; Dawson, 
L.R.; Osbourn, G.C. (Sandia National Laboratories, Albu- 
—_ uerque, NM). Conference Record of the IEEE (Institute of 
lectrical and Electronics E sh (ool Photovoltaic Specialists 


Conference; 743-746(May 1984). (CONF-840561—). 
From 17. IEEE photovoltaic specialists conference; Orlando, 


= 1 May 1984). 
= bi a lelco snatched multijunction cell is proposed. The 


ie tes ak aotaeamie amt Caonaen of the 
Strained-Layer Superlattice (SLS). With the SLS is it possible to 
vary the lattice constant and bandgap of a semiconductor independ- 
ently. Experimental demonstration of the technology building 
blocks of such a cell are shown. 


18147 voltaic concentrator array reliability. Maish, 
A.B.; Chiang, C C.J. (Sandia National ee en Albuquer- 
que, New Mexico). Conference Record of the IEEE (Institute 
OE Electrical and Electronics Engineers) Photovoltaic Specialists 
Conference; 792-798(May 1984). (CONF-840561—). 
From 17. IEEE photovoltaic specialists conference; Orlando, 
FL, USA wa May 1984). 

This paper summarizes array reliability and analyzes start-up 
and operational experiences on five first-generation Fresnel-lens PV 
concentrator array installations which have been operational for pe- 
riods ranging from 1 to 4-1/2 years. Although some start-up prob- 
lems have been encountered, concentrator array availability is high, 
about 97%. Field NOC efficiencies are between 10.5 and 11%. Per- 
formance degradation of field output is low, about 1 to 2% a year, 
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and is due mostly to component failures not component degrada- 
tion. Results of full field module performance surveys are given. 
The majority of failures found in the field are due to poor manufac- 
turing control and the balance are due to design problems which 
have been corrected in second generation arrays. 


films, and photo- 
voltaic cells per Se. Cahen, D.; Bachmann, K.; Chen, Y.W.; 
Ireland, P.J.; Noufi, R.; Rincon, C.; Turner, J.A. (Solar 
Energy Research Institute, Golden, CO). Conference Record 
of the IEEE (Institute of Electrical and Electronics Engineers) 
Photovoltaic — Conference; 786-791(May 1984). 
(CONF-840561—). 
From 17. IEEE photovoltaic specialists conference; Orlando, 
FL, USA oe ee 1984). 
lectrochemistry has been employed to characterize 
the aeaeae component of the CdS/CulnSe: photovoltaic cell. 
Using the junction between CulnSe: on-metal and a nonaqueous 
electrolyte containing a redox couple not specifically adsorbed onto 
the semiconductor, one can test the films for photovoltaic activity 
and obtain effective electronic properties of them, before CdS dep- 
osition, in a nondestructive manner. Electrochemical decomposition 
of CulnSe. was investigated in acetonitrile solutions to determine 
the mechanism of decomposition (n & p) in the dark and under illu- 
mination. Electrochemical, solution chemical and surface analyses 
confirmed at the light-assisted decomposition of CuInSe, resulted in 
metal ions and elemental chalcogen. On the basis of the results 
from the electrochemical decomposition, and studies on the solid 
state chemistry of the (CueSe) /SUB x/ (InaSes) /SUB 1-x/ system 
and surface analyses, the CulnSe2/polyiodide interface was stabi- 
lized and up to 11.7% conversion efficiencies were obtained. 


18149 Unique material challenges in photovoltaic concen- 
trator modules. Beavis, L.C. (Sandia National Laboratories, 
Albuquerque, New Mexico). Conference Record of the IEEE 
(Institute of Electrical and Electronics Engineers) Photovoltaic 
Specialists Conference; 820-826(May 1984). (CONF-840561— 


From 17. IEEE photovoltaic specialists conference; Orlando, 
FL, USA (1 May 1984). 

Photovoltaic concentrators operate in a unique environment 
of high light flux, high temperatures, and large variations in tem- 
perature and humidity. The stability of various polymethyl/methac- 
rylate (PMMA) lens formulations to solar environmental exposure 
has been determined to be variable. The PMMA seems to be unaf- 
fected mechanically by the loss or absence of screening agents. 
Cells exposed to the moist environments become coated with inter- 
connect corrosion products. A clear Dow Corning encapsulant has 
proven to be durable and capable of protecting cells in this envi- 
ronment. Solder bonds degrade due to temperature cycling and tin 
diffusion into copper. Finally, a new means of making an electrical- 
ly insulated low thermal resistance path between the photvoltaic 
cell and heatsink is described. 


18150 Development of the Sandia 200X experimental sili- 
con module, Arvizu, D.E. (Sandia National Laboratories Al- 
buquerque, New Mexico). Conference Record of the IEEE 
(Institute of Electrical and Electronics Engineers) Photovoltaic 
ee api Conference; 805-813(May 1984). (CONF-840561— 


From 17. IEEE photovoltaic specialists conference; Orlando, 
FL, USA (1 May 1984). 

This paper describes the design and development of an ex- 
perimental photovoltaic concentrator module. This module, which 
was designed to investigate performance loss mechanisms, features 
twelve series connected, state-of-the-art, silicon concentrator cells 
each with a reflecting cone secondary mounted on an actively 
cooled heatsink. Each cell has position adjustment in three axes to 
allow spatial fine tuning of the cell with respect to its correspond- 
ing Fresnel lens. Recent outdoor testing in Albuquerque, New 
Mexico has demonstrated that this module has a peak solar-to-elec- 
tric conversion efficiency of 17.0 + or - .3% under an 800 W/m? 
AM1.5 reference spectrum with a cell temperature of 25°C. These 
results represent the highest module conversion efficiency ever ob- 
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18151 Lifetimes in Si CVD-epitaxial and other layers de- 
termined by spectral LBIC. Wolf, M.; Newhouse, M.; Stirn, 
R.J. (University of Pennsylvania). Conference Record of the 
IEEE (Institute of Electrical and Electronics Engineers) Pho- 
oa eo Conference; 563-568(May 1984). (CONF- 
From 17. IEEE photovoltaic specialists conference; Orlando, 
FL, USA (1 May 1984). 
an effort to evaluate the minority carrier lifetimes in 
CVD-epitaxially grown layers in their dependence on the CVD 
process variables, the absolute spectral LBIC method was found to 
be the only available method capable of yielding both lifetime and 
surface recombination velocity in layers, independent of the resis- 
tivity of this layer or that of the substrate, as long as they are sepa- 
rated by a pn-junction. With this method, it was not only possible 
to determine the minority carrier lifetimes in as-grown epi-layers, 
but to observe their changes through the device fabrication proc- 
esses. In addition, it was possible for the first time to determine the 
lifetimes in the alloy-regrowth p+ layers of base high/low junction 
structures. 


18152 Fluidized bed silicon deposition. Hsu, G.; 
Lutwack, R.; MacConnell, T.; Morrison, A.; Rohatgi, N. 
(Jet Propulsion Laboratory, California Institute of Technol- 
ogy, Pasadena, California). Conference Record of the IEEE 
(Institute of Electrical and Electronics Engineers) Photovoltaic 
Se Conference; 553-557(May 1984). (CONF-840561— 


From 17. IEEE photovoltaic specialists conference; Orlando, 
FL, USA (1 May 1984). 

The growth of silicon on seed particles from the pyrolysis of 
silane in a fluidized bed reactor (FBR) was studied. The grown par- 
ticles were shown to be crystalline and to have a structure which 
has been interpreted to indicate growth by chemical vapor deposi- 
tion as well as by the collection (scavenging) of silicon clusters on 
seed particle surfaces. Scanning electron microscopy was used to 
study the product morphology. 


18153 Characterization of bicrystal grain boundary prop- 
erties using device structures. Hogan, S.; Ciszek, T.; 
Schuyler, T. (Solar Energy Research Institute, Golden, Col- 
orado). Conference Record of the IEEE (Institute of Electrical 
and Electronics Engineers) Photovoltaic Specialists Conference; 
574-579(May 1984). (CONF-840561— 

From 17. IEEE photovoltaic specialists conference; Orlando, 
FL, USA (1 May 1984). 

Se eee ene ee een ee oe 
tovoltaic devices to determine the electrical characteristics of selec- 
tive grain boundaries. The ESP bicrystal sheet growth method 
allows crystal orientation to be determined prior to growth and as 
such is an excellent tool for selective examination. Photolithogra- 
phic techniques of a special pattern and mesa etching were used to 
isolate areas on and around the grain boundaries for device charac- 
terization. Spreading resistance measurements over and next to the 
grain boundaries, as well as characterization, were used to study 
electrical effects of these grain boundaries. 


18154 Silicon grain boundaries: Correlated chemical and 
electro-optical characterization. Kazmerski, L.L. (Solar 
Energy Research Institute, Golden, CO). Conference Record 
of the IEEE (Institute of Electrical and Electronics Engineers) 
Photovoltaic Specialists Conference; 379-385(May 1984). 
(CONF-840561—). 

From 17. IEEE photovoltaic specialists conference; Orlando, 
FL, USA (1 May 1984). 

The interrelationships among the chemistry, composition and 
the electro-optical properties of grain boundaries and the perform- 
ance of polycrystalline Si solar cells are examined. Two impurity 
mechanisms are reported. The first is the segregation of oxygen to 
the grain boundaries during thermal processing of the materials/de- 
vices. Direct evidence is presented relating the grain boundary 
oxygen content to the electrical activation of that region. The 
second is the passivation of the grain boundaries by hydrogen in- 
corporation. The first direct evidence for hydrogen penetration 
down grain boundaries (correlated with electrical characteristics) is 
presented. A new method is introduced utilizing the volume index- 
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ing of digital SIMS signals, providing compositional information 
and impurity maps on internal materials/device interfaces. 


18155 Cell temperatures in terrestrial photovoltaic 
ules: effect of design factors. Coakley, JF; Cuddiny, Cuddih Er, 
ae) A.; Jones, LR.; Kallis, J.M. (Hughes Aircrakt Com 

El Segundo, California). Conference Record of th the 
TEBE (Institute of Electrical and Electronics Engineers) Pho- 
poem aoa fine Conference; 496-501(May 1984). (CONF- 

From 17. IEEE photovoltaic specialists conference; Orlando, 
FL, USA (1 — = 

The solar cell temperatures oe by a thermal model 
developed caionay were compared with measured values. The 
agreement was very close (within 4°C). The difference between the 
cell and air temperatures was found not to be proportional to the 
insolation over the entire range of parameters of interest, but the 
proportionality is a fairly good approximation for insolation values 
greater than approximately 60 mW/cm2. The sensitivity of the cell 
temperature to the wind speed and to the medule thermal resistance 
was investigated. 


18156 Flammability of photovoltaic modules. Sugimura, 
R.S.; Arnett, J.C.; Lewis, K.J.; Otth, D.H.; Ross, R.G. (Jet 
Propulsion Laboratory, California Institute of Technology, 
Pasadena, California). Conference Record of the IEEE (Insti- 
tute of Electrical and Electronics Engineers) Photovoltaic Spe- 
cialists Conference; 489-495(May 1984). (CONF-840561—). 

From 17. IEEE photovoltaic specialists conference; Orlando, 
FL, USA (1 May 1984). 

A series of Class B burning-brand tests were performed on 
experimental modules using hightemperature, back-surface materials 
to develop the technology base required to construct fire-ratable 
modules. Results indicate the existence of synergistic relationships 
between hydrocarbon encapsulation materials and the experimental 
module configurations that provide increased fire resistance. These 
configurations use Kapton, fiberglass, neoprene rubber, stainless- 
steel foil or aluminum foil as the back surface. Successful test re- 
sults occur when the structural integrity of the module back surface 
is maintained. Test failures of these modules always occur for one 
of three reasons: the outermost back cover melts, rips, or is too 
porous. In each case flammable molten encapsulant, its gaseous by- 
products, or both, penetrates the back surface of the module and 
bursts into flame. Future efforts to complete the technology base 
will concentrate on the spread-of-flame test, focusing on the more 
promising configurations identified in the initial series of tests. 


Photovoltaic concentrators: Performance and reli- 

ability data and future design directions. Edenbrum, M. 
(Sandia National Laboratories, Albuquerque, New Mexico). 
Conference Record of the IEEE (Institute of Electrical and 
Electronics Engineers) Photovoltaic Specialists Conference; 473- 
481(May 1984). (CONF-840561—). 

From 17. IEEE photovoltaic specialists conference; Orlando, 
FL, USA (1 May a 

This paper will summarize the status and discuss likely 
future directions of photovoltaic concentrator technology. A cur- 
rent commercial Si cell module has a peak efficiency of 15.5%, and 
17% has been reached for an experimental module. Advanced cells 
and module design improvements offer still higher efficiencies. 
Concentrator Fresnel lens array fields installed several years ago 
have all demonstrated very good electrical performance with iittle 
performance degradation. Fresnel lens arrays are commercially 
available and prices of $7/watt for installed one megawatt systems 
have been quoted. Cost projections predict that current technology 
concentrating PV arrays can be installed for less than $2/watt if 
they are manufactured in large, steady quantities. More advanced 
designs may cost even less. 


18158 Characterization of performance loss 

in a concentrating photovoltaic module. King, D.L.; 

C.J. (Sandia National Laboratories, Albuquerque, 
Conference Record of the IEEE (Institute of Electrical and 


Electronics Engineers) Photovoltaic Specialists Conference; 529- 
534(May 1984). (CONF-840561—). 





From 17. IEEE photovoltaic specialists conference; Orlando, 


(1 May 1984). 

The performance loss mechanisms in three current design 

concentrator modules have been identified and quanti- 

concentrator modules evaluated include the following: 

module. The primary loss in perform- 

to the Fresnel lens efficiency (82 to 86%). Series re- 

module assembly contributed as much as a 

5% loss. Nonuniform cell illumination also resulted in a 5% loss. 

Mismatch in the I-V characteristics of individual cells was found to 
be a negligible loss in all three modules. 


18159 PV concentrator structure and —- test results. 

Ni clitrar Reon fe 122 ut Bs 
Q tute o, 
Photovoltaic Specialists Conferei 


and 
523-528(May 1984). (CONF-840561—). 
From 17. IEEE photovoltaic specialists conference; Orlando, 


ase 

As part of the photovoltaic (PV) concentrator research 
effort, tests are performed by Sandia National Laboratories on PV 
eer ee, Onn ne eS ee 
ee reliability. This paper discussed life tests which 

evaluate performance of full array systems over time in a real 
world environment. Tests performed on major array components 
which include the tracker/controller, structure and drive are also 
discussed. Test results are presented for first generation arrays and 
some second generation arrays. A summary of findings and their 
implications for future array designs is given. 


i E, 
B. (Solar Energy pe Institute, 
Golden, Colorado). Conference Rds of the IEEE (Institute 
co ard Electronics Engineers) Photovoltaic Specialists 

217-222(May 1984). (CONF-840561—). 

From 17. IEEE photovoltaic specialists conference; Orlando, 
FL, USA (1 May 1984). 
The amorphous materials and thin-film solar cells program 
was initiated by the U.S. Department of Energy in 1978 and then 
transferred to the Solar Energy Research Institute. The aim of the 
present DOE/SERI program is to achieve 5-year DOE research 
goals by addressing photovoltaic research in single-junction amor- 
phous thin films as well as the most promising option in high-effi- 
ciency, multijunction solar cells. Multiyear subcontract awards initi- 
ated in 1983 were to demonstrate a stable, small-area, p-i-n 
solar cell of at least 12% (AM1) efficiency, a stable submodule of at 
least 8% (AM1) efficiency (total area, 1000 cm’), and a proof-of- 
concept multijunction amorphous silicon alloy thin-film solar cell 
that will lead to achieving an 18% efficiency goal in 1988. 


18161 Research on Crystalline Silicon Solar cells. Mil- 
a J.B.; Tsuo, Y.S. (Solar Electric Research Division, 

Research Institute, Golden, Colorado). Con- 
ference Record of the IEEE (Institute of Electrical and Elec- 


es — Coi 248- 
251(May 1984). (CONT.210561 on 


From 17. IEEE photovoltaic specialists conference; Orlando, 
FL, USA (1 May 1984). 

Since the 16th IEEE Photovoltaic Specialists Conference, 
the focus of the Crystalline Silicon Solar Cell Task at the Solar 
Energy Research Institute (SERI) has narrowed somewhat. Re- 
sponsibility for silicon material preparation and ribbon growth were 
consolidated at the Jet Propulsion Laboratory (JPL) at the end of 
FY 1983. Five subcontracts were awarded under RFP No. RB-2- 
02090, ““Research on Basic Understanding of High Efficiency in 
Silicon Solar Cells.” JPL and Oak Ridge National Laboratory are 
also working on highefficiency solar cell research under SERI sub- 
contract. Reports of past solar cell improvements have prompted 

i and 


our in-house research continues. This paper presents the results of 
these efforts as well as future directions. 
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18162 A study of ion implantation and annealing of low- 
cost silicon sheet. Spitzer, M.B.; Keavney, C.J.; Matson, 
R.J.; Wolfson, R.G. (Spire Corporation, Bedford, Massachu- 
setts). Conference inane of the IEEE (Institute of Electrical 
and Electronics Engineers) Photovoltaic Specialists Conference; 
252-258(May 1984). (CONF-840561—). 

From 17. IEEE photovoltaic specialists conference; Orlando, 
FL, an (1 May 1984). 

An investigation of junction formation in single and poly- 
crystalline sheet silicon materials is presented. In this work, the ef- 
fects of thermal processing have been studied with a view towards 
development of simplified processes offering high resultant conver- 
sion efficiency. It is shown that the flexibility of the ion implanta- 
tion process allows the temperature of junction formation to be tai- 
lored to the requirements of the particular sheet material to which 
it is applied. Results of solar cell fabrication, characterization, and 
preliminary EBIC analysis are presented. 


18163 Quench casting of silicon ribbons for solar cells. 
Narushimhan, M.C.; Arya, R.R.; Russell, T.C. (Source 
Technology Applied Metallurgicals, Inc., East Providence, 
Rhode d). Conference Record of the IEEE (Institute of 
Electrical and Electronics Engineers) Photovoltaic Specialists 
Conference; 281-285(May 1984). (CONF-840561—). 

From 17. IEEE photovoltaic specialists conference; Orlando, 
FL, USA (1 May 1984). 

Large grain polycrystalline silicon ribbons have been pro- 
duced in an inert atmosphere as well as in ambient by a proprietary 
quench casting process. Ribbons which are 100 to 625 microns 
thick, 2 to 7 cm wide, and 15 to 40 cm long have been cast at 
speeds between 10 and 90 meters/minute. These ribbons consist of 
columnar grains having inplane dimensions between 100 and 1000 
microns. They are p-type with electrical resistivities between 5 and 
20 ohm-cm. Solar cells fabricated on these ribbons have shown a 
conversion efficiency of 8.7% under AM1 spectrum with a nonopti- 
mized anti-reflection coating. 


18164 Limits to the open circuit voltage of a-Si:H p-i-n 
solar cells. Dresnandt, N.C.; Rothwarf, A. (Electrical and 
Computer Engineering Department, Drexel University, 
Philadelphia, PA). Conference Record of the IEEE (Institute 
of Electrical and Electronics Engineers) Photovoltaic Specialists 
Conference; 364-368(May 1984). (CONF-840561—). 

From 17. IEEE photovoltaic specialists conference; Orlando, 
FL, USA (1 May 1984). 

Chopped beam measurements indicate that the light generat- 
ed current in a-Si:H p-i-n solar cells is voltage dependent, and 
passes through zero at the diffusion voltage V /SUB D/ . The au- 
thors’ results and those of others indicate that V /SUB D/ is low, 
<1.1V, and hence the open circuit voltage is low. This analysis 
suggests that, the thin n- and p- contact regions have insufficient 
total charge to support the fields known to exist in the cells. Hence 
interface states and/or the contact materials are playing a signifi- 
cant role in determining the open circuit voltage of a-Si:H solar 
cells. 


18165 Technology developments toward 30-year-life of 
Photovoltaic Modules. Ross, R. (Jet Propulsion Laboratory, 
California Institute of Technology, Pasadena, California). 
Conference Record of the IEEE (Institute of Electrical and 
Electronics Engineers) Photovoltaic Specialists Conference; 464- 
472(May 1984). (CONF-840561—). 

From 17. IEEE photovoltaic specialists conference; Orlando, 
FL, USA (1 May 1984). 

As part of the United States National Photovoltaics Pro- 
gram, the Jet Propulsion Laboratory's Flat-Plate Solar Array 
Project (FSA) has maintained a comprehensive reliability and engi- 
neering sciences activity addressed toward understanding the reli- 
ability attributes of terrestrial flat-plate photovoltaic arrays and to 
deriving analysis and design tools necessary to achieve module de- 
signs with a 30-year useful life. The considerable progress to date 
stemming from the ongoing reliability research is discussed, and the 
major areas requiring continued research are highlighted. The 
result is an overview of the total array reliability problem and of 
available means of achieving high reliability at minimum cost. 
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-_ Ion implanted silicon solar cells with 18% conver- 
sion efficiency. ae M.B.; Famggg moe Bog Veen Milstein, J.B.; 
Tobin, S.P. (Spire Corporation, Massachusetts). 
Conference ‘aaa a Othe IEEE (Institute Ps Electrical and 
Electronics Engineers) Photovoltaic Specialists Conference; 398- 

403(May 1984). (CONF-840561—). 
From 17. IEEE apap specialists conference; Orlando, 


FLO Bie 1984 

of research onthe basic understanding of high 
efficiency in silicon solar cells are presented. It is shown that 
through the use of low resistivity silicon, ion im- 
plantation, surface passivation, and Ta:O; antireflection coatings, 
very high performance can be obtained. Cells with 18% AMI con- 
version efficiency (100 mW/cm?%, 28°C) are reported, and research 
to increase the performance to much higher levels is described. 


18167 vated high-efficiency silicon solar 
stg A ae D.L.; Milstein, J.B.; Rai-Choud- 
ouse R & D Center, Pittsburgh, PA). 
Gabino Record of the IEEE (Institute of Electrical and 
Electronics Engineers) Photovoltaic Specialists Conference; 409- 

414(May 1984). (CONF-840561—). 
From 17. IEEE photovoltaic specialists conference; Orlando, 

FL, USA A May 1984). 

This paper shows that oxide passivation of silicon solar cell 
surfaces can result in about 2% increase in absolute cell efficiency. 
Without oxide passivation, cell efficiencies on high quality 4 Q-cm 
as well as 0.1 - 0.2 2-cm float zone silicon were in the range of 15.0 
to 15.5%. Oxide surface passivation raised these efficiencies up to 
17.2%, associated with an increase in J /SUB sc/ and V /SUB oc/ 
and a reduction in reverse saturation current. Oxide-passivated den- 
dritic web silicon cell efficiencies were about 16%. In the 4 Q-cm 
cells, where diffusion length is much greater than the cell thickness, 
both front- and back-surface passivation contribute to improved cell 
performance. However, in our low-resistivity 17% efficient cells, 
the diffusion length to cell thickness is much less than one, so the 
back-surface passivation does not improve cell performance. Front 
surface passivation in both cases lowers the reverse saturation cur- 
rent and raises the short wavelength response. 


Degradation in silicon solar cells caused by the 
formation of Schottky barrier contacts during accelerated 
testing. Lathrop, J.W.; Davis, C.W.; Misiakos, K. (Depart- 
ment of Electrical and Computer’ Engineering, Clemson 
University, Clemson, SC). Conference Record of the IEEE 
(Institute of Electrical and Electronics Engineers) Photovoltaic 
a Conference; 421-426(May 1984). (CONF-840561— 


From 17. IEEE photovoltaic specialists conference; Orlando, 
FL, USA (1 May ee 

When p+/n solar cells having a lightly doped sub- 
strate, i.e. no back surface field, were subjected to accelerated stress 
testing an irregularity occurred in the VI characteristic along with 
the resulting loss of power output. Evidence is presented which in- 
dicates that this is due to formation of a rectifying Schottky barrier 
between the back metal contact and the silicon, possibly as a result 
of the dissociation of water vapor molecules and the subsequent dif- 
fusion of hydrogen to the metal-silicon interface. When encapsulat- 
ed cells were stressed, those having a steel substrate showed less 
degradation than unencapsulated cells while those with Tedlar or 
foil substrates showed more. This rather surprising result can also 
be explained in terms of the hydrogen diffusion phenomenon. 


18169 Flat-Plate Solar Array progress and plans, Cal- 
laghan, W.T. (Jet Propulsion Laboratory, Pasadena, Califor- 

nia a or 103), Catan Record of the IEEE (Institute of Elec- 
trical and Electronics Engineers) Photovoltaic Specialists Con- 
ference; eee 1983). (CONF-840561—). 
From 17. IEEE photovoltaic specialists conference; Orlando, 

FL, USA oA Cie Fa 1984). 
Solar Array Project (FSA) is sponsored by 

he USB Sramcetuaet of Macun diteat one amaiiie ae ie 
Propulsion Laboratory (JPL), California Institute of Technology. 
Significant technical progress has been achieved across a broad 
range of activities since that reported at the 16th IEEE Photovol- 
taic Specialists Conference in San Diego, California. Activities re- 
ported upon include low-cost silicon feedstock refinement; ribbon 


1406 Photovoltaic Power Systems 
REFER ALSO TO CITATION(S) 18101 


18170 a A Se 
National Research Program Solar Energy. Joon, K. (Sticht- 
ee ee Petten. 
Energie Projekten). Jul 1984. 142p. (In Dutch). 
PEO, P.O. Box 8242, 3503 RE Utrecht, Netherlands. 

The state-of-the-art of the first phase of the National Re- 
search Program Solar Energy in the Netherlands is presented. Re- 
search done on solar boilers, space heating, energy storage and 
cooling is reported and results are briefly described. A list of publi- 
cations completes this report. 


18171 (SAND—84-1893) Photovoltaic systems develop- 
ment and evaluation ays om Stevens, J.W. (Sandia National 
Labs., Albi (USA)).” Feb 1985. Contract 
AC04-76D 89. Mts P (CONF 25031 10— Abeta) NTIS, 
PC A08/MF A0O1; G Dep. File Number DE85008097. 
From 6. photovoltaic systems development and evaluation 
gg integration meeting; Albuquerque, NM, USA (5 Mar 
The Sixth Annual Photovoltaic Systems Development 
Projects In Meeting was held at the Sheraton Old Town, 


March “”, 6, & 7, 1985, in Albuquerque, New Mexico. The 


contract summaries. The topics of the presentations covered System 
Research, Utility Interface, Power Conditioning 

Array Field Designs, and the Evaluation of Systems Level Experi- 
ments. A panel discussion held on the final day focused on the gov- 
ernment role in PV system development. 


1407 Solar Thermal Power Systems 
REFER ALSO TO CITATION(S) 18101, 18170, 18251, 18900 


18172 (DOE/DP/00789—T175) SSPS technical report 
No. 6/84: availability and operation frequency of solar ther- 
mal Swanson, B.W. (Arizona Univ., Tucson 
(USA)). Dec 1984. Contract AC04-76DP00789. 135p. NTIS, 
PC A07/MF AOI; 1; GPO Dep. File Number DE85006721. 

It is important to include both the equipment and solar 
energy availability when describing the availability of a solar 
system. The purpose of this study is to develop a combined equip- 
ment-solar availability model to predict solar thermal system avail- 
ability. This will result in more realistic performance prediction of 
solar thermal systems and indicate areas in system design that need 
improvement. The equipment availability evaluation and prediction 
methodology are discussed. A definition is developed for solar 
availability and the use of equipment and solar availability in solar 
system performance prediction is introduced. A numerical example 
is given for the instantaneous and steady-state equipment availabil- 
ity models as well as a numerical example for the solar system 
availability concept. The solar system availability model and its ap- 
plications are summarized. Recommendations are made on the nec- 
essary steps to be taken to establish its utilization. 


18173 (DOE/DP/00789—T176) SSPS monthly data, No- 
vember 1984, Plant report and daily operation sum- 
mary. (Compania Sevillana de Electricidad, S.A., Madrid 
(Spain)). 1984. Contract AC04-76DP00789. 94p. NTIS, PC 
A05/MF A011; 1; GPO Dep. File Number DE85006723. 
Operation and maintenance highlights and test and evalua- 
tion highlights are presented for the Small Solar Power Systems 
(SSPS) Central Receiver System (CRS) and Distributed Collector 
System (DCS). The major portion of this report consists of the fol- 
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lowing plant statistics for November 1984: monthly operation sum- 
mary, — ee and DCS daily operation 


@OE/DR/00789—T103) SSPS monthly data, Oc- 
tober 1984. Plant report and daily operation sum 
Sevillana de Electricidad, S.A., Madrid 


mary. ( 

(Spa in)). 1984. Contract AC04-76DR00789. 100p. NTIS MF 

1; 2; GPO Dep. File Number DE85006725. 

Operation and maintenance highlights and test and evalua- 
tion highlights are presented for the Small Solar Power Systems 
(SSPS) Central Receiver System (CRS) and Distributed Collector 
System (DCS). The major portion of this report consists of the fol- 
lowing plant statistics for October, 1984: monthly operation summa- 

ry; CRS daily operation summary; and DCS daily operation sum- 
dae. 


18175 (DOE/DR/00789—T104) SSPS-DCS supplement. 
Construction experience report. Hansen, J. (Deutsche Fors- 
chungs- und Versuchsanstalt fuer Luft- und Raumfahrt e.V., 
Koeln (Germany, F.R.)). Nov 1984. Contract AC04- 
76DR00789. 89p. NTIS (US Sales Only), PC A0S5. File 
Number DE8 7279. 

The addition of a supplement ot the Distributed Collector 
System of the Small Solar Power Systems is discussed, including: 
project organization and schedule, basic and final design, descrip- 
tion and drawings of the plant as built, qualification and tests, and 
the development of a thermocline storage tank. (LEW) 


18176 (DOE/DR/00789—T105) roti monthly data, 
[December 1984]. Plant operation report and daily operation 
summary. (Com Sevillana de Electricidad, S.A., 
Madrid (Spain)). 1984. Contract AC04-76DR00789. 85p. 
NTIS, PC AOS. File Number DE85007278. 

ion and maintenance highlights and test and evalua- 


Operation 
tion highlights are presented for the Small Solar Power Systems 
(SSPS) Central Receiver System (CRS) and Distributed Collector 
System (DCS). The major portion of this report consists of the fol- 
lowing plant statistics for December 1984: monthly operation sum- 
mary; CRS daily operation summary; and DCS daily operation 
summary. 


18177 ee ee rte > and cost of 
energy a storage systems for dish applications 
using reversible chemical reactions. Schredder, J.M. (Jet Pro- 
pulsion Lab., Pasadena, CA (USA)). 15 Oct 1984. Contract 
AMO04-80AL 13137. 56p. (JPL-PUB—84-77). NTIS, PC 
A04/MF A01; GPO Dep. File Number DE85006657. 

The use of reversible chemical reactions for energy transport 
and storage for parabolic dish networks is considered. Performance 
and cost characteristics are estimated for systems using three reac- 
tions (sulfur-trioxide decomposition, steam reforming of methane, 
and carbon-dioxide reforming of methane). Systems are considered 
with and without storage, and in several energy-delivery configura- 
tions that give different profiles of energy delivered versus temper- 
ature. Cost estimates are derived assuming the use of metal compo- 
nents and of advanced ceramics. (The latter reduces the costs by 
three- to five-fold.) The process that led to the selection of the 
three reactions is described, and the effects of varying tempera- 
tures, pressures, and heat exchanger sizes are addressed. A state-of- 
the-art survey was performed as part of this study. As a result of 
this survey, it appears that formidable technical risks exist for any 
attempt to implement the systems analyzed in this study, especially 
in the area of reactor design and performance. The behavior of all 
components and complete systems under thermal energy transients 
is very poorly understood. This study indicates that thermochemi- 
cal storage systems that store reactants as liquids have efficiencies 
below 60%, which is in agreement with the findings of earlier in- 
vestigators. The cost estimates for transport systems have been 
compared with estimates reported elsewhere for steam and molten- 
salt thermal energy transport. Based on this comparison, it appears 
unlikely that reversible-reaction transport will have a compelling 
advantage in the 427 to 510°C range. This study includes a reactor/ 
heat-exchanger configuration that may, at increased cost, increase 
the delivery temperature to 790°C or above. In this temperature 
range, little data exist on thermal (sensible or latent heat) energy 
transport. 
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18178 (SAND—83-8018, pp 81-110) Solar One test and 
evaluation program update, Reeves, J.N.; Bartel, J.J.; Lopez, 
C.W. (Southern California Edison Co., Rosemead). 
1983. NTIS MF A0O1. File Number DE84000929. (CO 
8304125—). 

From DOE solar central receiver annual meeting; Albuquer- 
que, re ues oe Apr 1983). 

three-part update covers what Southern California 

aan is is ‘aati from the plant operation, highlights of the test 
program and special studies, and plant staffing and performance. 
Solar One generated two million kWh of electricity during its first 
year of operation, with expenditures slightly above the anticipated 
level. Maintenance of the heliostats represents one third of the 
budget. An overview of equipment difficulties and their solutions 
cites the importance of collaborative efforts by government agen- 
cies, private contractors, and plant personnel in making the test 
program successful. 12 figures. 


18179 (SAND—83-8018, pp 153-164) —. Central Re- 
ceiver Repowering Program review. Rose, K.A. (Dept. of 
Energy, Oakland, CA). Sep 1983. NTIS MF AOI. File 
Number DE84000929. (CONF-8304125—). 

From DOE solar central receiver annual meeting; Albuquer- 
que, NM, USA (26 Apr 1983). 

The review focuses on the resolution of technological and 
economic uncertainties that might constrain a commercial solar 
central receiver (SCR) industry. Accomplishments include the com- 
pletion of site-specific designs for application to utilities, processing, 
and cogeneration. Repowering test facilities will perform four 
major verification tests that will help to make SCR technology ac- 
ceptable to investors. Financial incentives in the form of tax credits 
will be necessary unless heliostat costs are lowered and facility life 
is extended. 9 figures. 


18180 (SAND—83-8018, pp 165-184) Preliminary design 
for solar repowering at Pioneer Mill Co., Ltd. Fick, T.R.; 
Kelly, B.D. htel Group, Inc., San Francisco, CA). 
1983. NTIS MF AO1. File Number DE84000929. (CONF- 
8304125—). Contract FC03-82SF 11676. 
From DOE solar central receiver annual meeting; Albuquer- 
que, er USA (26 Apr 1983). 

A preliminary solar repowering design for a sugar factory 
on the island of Maui uses a solar central receiver steam supply 
system that stresses simplicity, reliability, and public acceptability as 
its major criteria. The project is a joint government-industry effort 
intended to reduce Hawaii's dependence on imported oil. The au- 
thors describe conditions at the existing plant and the plan for a 600 
heliostat collector system and central receiver. 3 references, 9 fig- 
ures. 


18181 (SAND—83-8018, pp 185-192) Preliminary design 
of a solar central receiver system for repowering the Saguaro 
Power Plant. Weber, E.R. (Arizona Public Service Co., 
Phoenix). Sep 1983. NTIS MF Aol. File Number 
DE84000929. (CONF-8304125—). Contract FCO03- 
82SF11675. 

From DOE solar central receiver annual meeting; Albuquer- 
que, NM, USA (26 Apr 1983). 

Preliminary design plans using molten salt in the central re- 
ceiver meet the criteria of relying on subsystems and components 
of sufficient maturity to ensure construction and operation at a rea- 
sonable cost for a repowering effort. The performance testing phase 
of the preliminary effort identified areas of technical risk and rec- 
ommended ways to avoid or moderate those risks. The design is 
site-specific for solar and fossil-fuel plants that operate either in par- 
allel or as stand-alone plants. 19 figures, 3 tables. 


18182 Solar-powered/fuel-assisted rankine cycle power 
and cooling system: sensitivity analysis. Lior, N.; Koai, K. 
(Department of Mechanical re and Applied Me- 
chanics, University of Pennsylvania, Philadelphia, PA). 
Journal of Solar Energy unig: 106: No. 4, 447- 
456(Nov 1984). 

The subject of this analysis is a solar power/cooling system 
based on a novel hybrid steam Rankine cycle. Steam is generated 
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by the use of solar energy collected at about 100°C, and it is then 
superheated to about 600°C in a fossil-fuel-fired. superheater. The 
addition of about 20-26 percent of energy as fuel doubles the power 
cycle's efficiency as compared to organic fluid Rankine cycles op- 
erating at similar collector temperatures. A sensitivity analysis of 
the system's performance to the size and type of its components 
was performed by a transient (hourly) computer simulation over 
the month of August in two representative climatic regions (Wash- 
ington, D.C. and Phoenix, Ariz.), and led to the description of a 
system configuration which provides optimal energy performance. 
The newly designed turbine’s predicted efficiency is seen to be es- 
sentially invariant with system configuration, and has a monthly av- 
erage value of about 73 percent. 


18183 Operation and evaluation of the Willard solar ther- 

mal power irrigation — ae D.L.; Abernathy, G.H.; 

Krivokapich, G.A.; Otts, J ent of Mechanical 
eering, New Mexico ‘ons niversity, Las Cruces, 
. Solar Energy; 32: No. 6, 735-751(1984). 

The operation of the Willard solar thermal power system is 
analyzed and evaluated. The 19 kW (25 hp) power system was covu- 
pled to a shallow well and sprinkler system near Willard, New 
Mexico irrigating approximately, 49 hectares. The specific perform- 
ance of the major subsystems--collector array, thermal storage, and 
the organic working fluid Rankine cycle heat engine--were deter- 
mined. Over the summer months, the daily collector array efficien- 
cy (based on direct solar radiation normalized in the plane of col- 
lector aperature) was nominally 25 per cent and heat engine rankine 
cycle efficiency 15 per cent. These conversion efficiencies coupled 
with the numerous system losses resulted in an overall efficiency of 
nearly 3 per cent on clear summer days. Electrical parasitic losses 
reduced the system’s net power output by about 20 per cent on 
clear days and greater amounts on other days. The maintenance 
and repair effort was distributed evenly among the collector array 
and the heat engine. 


18184 Performance analysis of a solar-powered/ fuel-as- 
Oe eee i deena cf Ts ee K.; 
Lior, N.; Yeh, H. (Department of Mechanical Engineering 
and Applied Mechanics, University of Pennsylvania, Phila- 
delphia, PA). Solar Energy; 32: No. 6, 753-764(1984). 

The subject of this analysis is a novel hybrid steam Rankine 
cycle, which was designed to drive a conventional open-compres- 
sor chiller, but is equally applicable to power generation. Steam is 
to be generated by the use of solar energy collected at about 
100°C, and is then tobe superheated to about 600°C in a fossil-fuel 
fired superheater. The steam is to drive a novel counter-rotating 
turbine, and most of its exhaust heat is regenerated. A comprehen- 
sive computer program developed to analyze the operation and per- 
formance of the basic power cycle is described. Each component 
was defined by a separate subroutine which computes its realistic 
off-design performance from basic principles. Detailed predicted 
performance maps of the turbine and the basic power cycle were 
obtained as a function of turbine speed, inlet pressure, inlet temper- 
ature, condensing temperature, steam mass flow rate, and the 
superheater’s fuel consumption rate. Some of the major conclusions 
are: (1) the turbine’s efficiency is quite constant, varying in the 
range of 68.5-76.5 per cent (75 per cent at design) for all conditions, 
(2) the efficiency of the basic power cycle is 18.3 per cent at 
design, more than double as compared to organic fluid cycles oper- 
ating at similar solar input temperatures, at the expense of adding 
only 20 per cent non-solar energy. This, combined with the fact 
that actual organic Rankine cycles operate typically at temperatures 
above 140°C, predicts that this system would be economically su- 
perior by using less than half of the collector area and by also using 
less expensive collectors. 
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REFER ALSO TO CITATION(S) 18170, 18182, 18247, 18554, 18557, 18566, 
18580, 18589 


18185 (CONF-830980—, pp 2-7) Cooling-load implica- 
tions for residential passive solar heating systems. Jones, 
R.W.; McFarland, R.D. (Los Alamos National Lab., NM). 
Nov 1983. NTIS, PC A13/MF AOl. File Number 
DE84003039. Contract W-7405-ENG-36. 

From Passive and hybrid solar energy program update con- 
ference; eee DC, USA (26 1983 

Ongoing research on hat gO loads in resi- 
dential buildings, particularly buildings with passive solar heating 
systems, is described, along with the computer simulation model 
used for calculating cooling loads. A sample of interim results is 
also presented. The objective of the research is to develop a simple 
analysis method, useful early in design, to estimate the annual cool- 
ing energy requirement of a given building. 


18186 (CONF- ae S 8-13) ee factor to f- 
chart ions of activ wD tee Sacto 

heating Semen, RE Deckman, WA; Duffie, J.A.; 
Mitchell, J.W.; Klein, S.A. (Univ. of Wisconsin, Madison). 
Nov 1983. NTIS, PC A13/MF AOl. File Number 
DE84003039. Contract FG02-81CS30634. 

From Passive and hybrid solar energy program update con- 
ference; Washington, DC, USA (26 Sep 1983). 

The object of this study was to determine to what extent a 
passive system degrades the performance of an active solar space 
heating system, and to develop a correction factor to account for 
these interactions, if warranted. The transient system simulation 
program TRNSYS was used to simulate the hour-by-hour perform- 
ance of combined active-passive (hybrid) space heating systems in 
order to compare the active system performance with simplified 
design method predictions. After establishing a number of probable 
factors in active-passive interactions, TRNSYS simulations were 
compared to results obtained using the simplified design calcula- 
tions of the f-Chart method. First, comparisons of TRNSYS and f- 
Chart were used to establish the accuracy of the f-Charts for active 
systems. A correlation was then developed to correct the monthly 
loads input into the f-Chart method to account for controller dead- 
bands in both hybrid and active only buildings. Additional compari- 
sons were then used to develop a general correction factor to be 
applied to the f-Chart method to produce more accurate and useful 
results for hybrid systems. 


18187 } Semis pp 14-24) Measured versus pre- 
dicted the SERI test house: a validation 
study. Judkoff, R.; Soule D.; Burch, J. (Solar Ener; ergy 


Research Inst., Gol iden, CO). Nov 1983. wie PC Al 
Z File Number DE84003039. Contract AC02- 
77CHO00178. 
From Passive and hybrid solar energy program update con- 
ference; ae 97 DC, USA (26 Sep 1983). 
A, B, and C performance monitoring programs 
PR euilacienrad ie deden alate aad 
industry for passive and hybrid building performance data at vari- 
ous levels of detail. Class A monitoring provides detailed data (ap- 
proximately 200 channels per building) under controlled conditions 
at a few sites for algorithm development and validation of building 
energy analysis simulation programs. Class B provides limited detail 
(about 20 channels per building) in approximately 50 occupied 
buildings for field testing passive and hybrid designs and statistical- 
ly evaluating simplified design tools. Class C provides utility bill 
data and a survey of occupant reactions. Validating building energy 
analysis simulations (BEAS) that resulted from two comparative 
studies conducted in 1980 and 1981 are discussed. These studies 
showed significant disagreement between four state-or-the-art simu- 
lations: DOE-2.1, Blast-3.0, DEROB-4.0, and SUNCAT-2.4 when 
given equivalent input for a simple, direct- -gain building with a high 


methodology. SERI assumed responsibility for defining the data ac- 
quisition criteria for validation, developing a validation methodolo- 
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gy, and constructing a Class A data collection facility. Class A fa- 
cilities were also constructed at the National Bureau of Standards 
(NBS) and several universities. 


18188 (CONF-830980—, > S02 Systems integration 
of and passive Krantz, A.D. t. of 
, Washington, DC). Nov 1983. NTIS, PC Al3/MF 

AOl. Number DE84003039. 
From Passive and hybrid solar program update con- 
voltaic technology followed by a 


energy program 
Ww USA (26 1983 
Seapen, Watiae, BC U water ). 
review of present state-of-the-art in adaptation of photovoltaics to 


(Tri Univ., San Antonio, TX). Nov 1983. NTIS, PC 
CO/MF AOl. "File Number DE84003039. 

From Passive and hybrid solar energy program update con- 
aren ee ae USA (26 198 

aie icnennens pensenial - roof pond cooling in 

nels cttadentd adios trae ave af dehaadeinadian onto: 
ment employed and the humidity levels allowed. The simulated 
energy requirements of roof pond residences assisted by two high 
efficiency dehumidifier options are discussed. One dehumidifier is a 
vapor compression air conditioner with sensible cooling recovery 
by an air-to-air heat exchanger (referred to as an improved mechan- 
ical dehumidifier (IMD)). The second option is a solar regenerated 
desiccant dehumidifier (SRDD). Results for 15 cities were com- 
pared to simulation results for a very energy conserving conven- 
tional house. The simulation was performed using typical April 
through October meteorological data. Comfort was controlled to a 
predicted mean vote (PMV) of +/-0.2 and relative humidity was 
controlled to 68% or less to prevent mold and mildew growth. An 
IMD assisted roof pond house had energy savings of 30 to 65% in 
humid climates, and 90% in dry climates compared to the conven- 
tional house. An SRDD assisted roof pond house had energy sav- 
ings of 70 to 75% in humid climates. Conventional house peak 
power demand was displaced by 10 to 60% in an IMD assisted roof 
pond house and 50 to 75% in an SRDD assisted roof pond house. 
A method is given relating the energy savings to July dew point 
average, and annual cooling degree days. 


18190 oe a a pp 46-50) Predicting energy 
attributed Robbins, C.L. (Solar 
Research a Golden, CO). Nov 1983. NTIS, PC 

Al3 AOl. File Number DE84003039. Contract ACO02- 

77CHO00178. 

From Passive and hybrid solar energy program update con- 

ference; Washi DC, USA (26 1983 

poem pap Rae he, Rcaicnas chads caneen: 
ings attributed to daylighting by predicting the percentage of the 
year that the electric lighting system is not in use. This depends on 
the particular control strategy chosen, a standard work year, and 
the amount of light [as a ee factor (DF)] reaching any given 
station in the building. The method is based on research at the 

Solar Energy Research Institute (SERI) on daylight and sunlight 

availability for selected cities in the US. 


18191 (CONF-830980—, pp 51-61) Predicted impact of 
linear the energy 


roof a on performance 
buildings. Place, W.; Coutier, P.; Fontoynont, M.; Kam- 
merud, R.C.; ; Bauman, F.; Carroll, W.L.; 
Howard, T.C; Mertol, A.; Webster, T.L. (Lawrence Berke- 
ley Lab., CA). Nov 1983. NTIS, PC Al3/MF AOl1. File 
Number 1DE84003039. Contract AC03-76SF00098. 
From Passive and hybrid solar update con- 
a Wi ony USA on 1983 
Sevecligntan made of an oA tial lighting electric- 


of office 


story, prototypical 
lirek cntaceeitendeetenctte atcaes adlie- antioten aenonee 
the aperture which reaches the work plane as useful illumination. 
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This information is used in a developmental version of the building 
energy analysis computer program BLAST-3.0 to predict reduc- 
tions in lighting electricity and the impacts on energy consumption 
for heating and cooling the building. The results indicate that a 
large fraction of the electricity consumed for lighting a single-story 
Office building can be displaced using modest amounts of glazing in 
the roof. Also, both heating and cooling energy consumption re- 
ductions are possible from a daylighting system, but they are sub- 
stantially smaller than the potential lighting electricity reductions. 
The design implications of the results are discussed and future di- 
rections for the work are outlined. 


18192 (CONF-830980—, pp oo Status of the Class A 
performance evaluation program. Hunn, B.D. (Los Alamos 
National Lab., NM). Nov 1983. NTIS, PC Al13/MF AOl. 
File Number DE84003039. Contract W-7405-ENG-36. 

From Passive and hybrid solar energy program update con- 
ference; Washington, USA (26 1983 
The FY 1983 snlniaieeuae af the DOE Passive Solar 
Class A Performance Evaluation Program are described. The major 
objective of this program is to collect, analyze, and archive detailed 
test data for the rigorous validation of analysis/design tools used 
for passive solar research and design. Program accomplishments in 
the areas of (1) data needs and test facilities, (2) development of a 
validation methodology, and (3) collection, analysis, and archiving 
of test data are presented. The primary work reported is in the 
third area, where several high-quality data sets have been analyzed 
by comparison with public-domain passive solar analysis tools. 
Measured-versus-predicted results are presented in a standard 
graphical and statistical summary format developed for the Class A 
program. 


18193 (CONF-830980—, pp 70-78) Results from the 
NBS Passive Test Building: a status report. 

Liu, S.T. (National Bureau of Standards, W: 

Nov 1983. NTIS, PC A13/MF AO0l. 

DE84003039. Contract AI01-76PR06010. 

From Passive and hybrid solar energy program update con- 
ference; Washington, DC, USA (26 Sep 1983). 

The National Bureau of Standards Passive Solar Test Build- 
ing, constructed under the sponsorship of the US Department of 
Energy, has been operational since October 1981. This test building 
was constructed for the purpose of acquiring Class A performance 
monitoring data for various passive systems under different experi- 
mental conditions. The test building, instrumentation and data ac- 
quisition system, continuous air infiltration monitoring system, and 
experimental work conducted in fiscal year 1983 are described. The 
report contains representative data, and the research activities 
planned for the future are briefly described. 


18194 (CONF-830980—, pp 79-86) Parameter estimation 
and infiltration tests at the EAT facility. Burns, P.; 
Armstrong, P.; Winn, B. (Colorado State Univ., Fort Col- 
lins). Nov 1983. NTIS, PC A13/MF A0Ol. File Number 
DE84003039. Contract AC02-80CS30259. 

From Passive and hybrid solar energy program update con- 
ference; Washington, DC, USA (26 Sep 1983). 

An overview of the work presently being performed in the 
REPEAT facility is presented. The physical characteristics of the 
building and the instrumentation are described. Some collected data 
are next presented and discussed. A brief treatment of parameter es- 
timation ensues with example calculations. Infiltration instrumenta- 
tion and tests are then described. A discussion of some flow visual- 
ization studies is presented. 


18195 (CONF-830980—, pp 87-91) Passive solar aoe 
factured buildings development and analysis. deKieffer, R. 
(Solar Energy Research Inst., Golden, CO). Nov 1983. 
NTIS, PC A13/MF AO0O1. File Number DE84003039. 

From Passive and hybrid solar energy program update con- 
ference; Washington, DC, USA (26 Sep 1983). 

Manufactured buildings are quickly becoming the most cost- 
effective residential and light commercial buildings in the American 
marketplace. Over the past three years the Solar Energy Research 
Institute (SERI) and the Department of Energy (DOE) have 
worked with building manufacturers to design, develop, and build 
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passive solar manufactured buildings. This development process has 
led to extremely valuable information in design development and 
design options, cost analysis, and estimated and monitored thermal 
performance on all types of manufactured buildings. Because of the 
tight cost/marketing restrictions in this industry, the lessons learned 
in this program are beneficial to all sections of the design and build- 
ing community. The scope and content of this data are described 
by using a case study developed for the program. 


18196 semen pn pp say Measured perform- 
ance of 50 passive solar residences in the US. Swisher, J.N.; 
Duffy, J.J. (Solar Energy Research Inst., Golden, CO). Nov 
1983. Wiis PC Al3 A01. File Number DE84003039. 
Contract AC02-77CH00178. 

From Passive and hybrid solar energy program update con- 

Washington, DC, USA (26 1983 
Fr gt lea t 30 passive solar residences in a 

aitite ob Ut aaales te seenadends These buildings were moni- 
tored as part of the Solar Energy Research Institute (SERI) Resi- 
dential Class B Passive Solar Performance Monitoring Program. 
The monitoring and performance evaluation methods are described 
and the overall heating season performance of the buildings is pre- 
sented in graphical form. Some general conclusions are drawn from 
these results and the validity of extrapolating such conclusions to 
passive solar buildings in general is discussed. This paper was re- 
cently presented at the 8th National Passive Solar Conference, Sep- 
tember 1983. 


18197 (CONF-830980—, pp 98-102) Development of an 
industry-based residential thermal performance evaluation 
program. Frey, D.J.; Collins, B.D.; Kando, P.F. (NAHB Re- 
search Foundation, Inc., Rockville, MD). Nov 1983. NTIS, 
PC Al13/MF AOl. File Number DE84003039. Contract 
AC02-83CE89000. 
From Passive and hybrid solar energy program update con- 
Washington, DC, USA (26 1983 
passive residential thermal ‘ 25 Sep 1983) evaluation pro- 
gram, known as Class B monitoring is discussed. This program is 
designed to evaluate the thermal performance of residential build- 
ings in light of industry’s needs. Members of the home building in- 
dustry - home builders, engineers, architects, HVAC contractors, 
lenders, appraisers, realtors and others - all have specific informa- 
tion needs for thermal performance data. The program will be con- 
ducted in two consecutive phases. Phase I will accomplish the es- 
tablishment and demonstration of a management capability for a 
large-scale thermal performance monitoring program, will demon- 
strate technical capability for data collection and analysis, and will 
create information products for industry. Phase II will be dedicated 
to the development of a national performance monitoring project 
with industry participation. Phase II activities will be fully defined 
at the end of Phase I. 


18198 (CONF-830980—, pp 
eating and 


103-111) International 
Cooling Programme: 


M.J. (NAHB Research Foundation, Inc., Rockville, MD). 
Nov 1983. NTIS, PC A13/MF AO1. File Number 
DE84003039. Contract ACO03-82SF 11680. 

From Passive and hybrid solar energy program update con- 
fe — 26 1983). 
en eas aa oa ee eats date of an Interna- 
tional ates ae Agency solar Heating and Cooling Programme Task 
on Passive and Hybrid Solar Low Energy Buildings are discussed. 
Task objectives approach and participants are presented as well as 
results from two international surveys on simulation models and 
design tools. Conventional reference buildings are described repre- 
sentative of typical design and construction practice in each coun- 
try to be used as a basis of comparison to passive/hybrid designs 
developed in the Task. Work in progress is briefly described along 


18199 (CONF-830980—, pp 112-117) DOE Passive 
Solar Commercial Buildings : preliminary results of 
performance evaluation. Lutha, R.; Rockwell, P.G.; Fisher, 
W.J.; Gordon, H.T. t. of Energy, Argonne, IL). Nov 
1983. NTIS, PC A13 A01. File Number DE84003039. 
Contract AC02-81CS30632. 


18200 (CONF-830980—, pp 118-120) Field instrumenta- 
tion for the passive solar commercial 
program, Frey, D.J. (Architectural Ener: 
ster, CO). Nov 1983. NTIS, PC A13 AOl. 
DE84003039. Contract AC02-82CE30749. 
From Passive and hybrid solar 
ference; Washington, DC, USA (26 1983). 
Twenty commercial buildings 


the individual monitoring projects, (2) to prepare the continuously 
collected data in a common format for archival by the A.LA. 
Foundation, and (3) to provide data to Lawrence Berkeley Labora- 
tory (LBL) for daylighting studies in two of the buildings. The 
major responsibilities of the AEC are given. 


18201 (CONF-830980—, pp 121-127) Thermal effects re- 
sulting from occupant behavior and building operation. An- 
sem” Aa Adegran, M.; Webster, T.; Kammerud, R.; 
Place, W . (Lawrence Berkeley Lab., CA). "Nov 1983. NTIS, 
PC A13/MF AOI. File Number DE84003039. Contract 
ACO03-76SF00098. 

update con- 


From Passive and hybrid solar energy program 
ference; a = 26 1983 

ited to oad ie ee passive commercial 
buildings were investigated to determine their energy impacts. 
Total building energy analyses were performed to identify the heat- 
ing, cooling and lighting effects of a variety of occupant require- 
ments and activities identified by Min Kantrowitz Associates 
(MKA) in their investigation of the buildings in the Passive Com- 
mercial tal Buildings Program. The analyses utilize ther- 
mal performance data collected and compiled by Burt Hill Kosar 
Rittelman Associates (BHKRA), and supplemental data provided 


BLAST. The evaluation phase of the Passive Commercial Experi- 
mental Buildings Program is described; the interaction of occupan- 
cy and thermal/energy evaluation is discussed. The methods used 
to evaluate the effect of occupants on daylighting performance in 
two of the buildings is described and progress on that activity is 
detailed. Preliminary results of investigations into occupant-related 
aspects of the use of thermal mass in commercial buildings and 
analysis plans for further investigation are presented. Additional 
areas of investigation are identified and discussed. 


18202 (CONF-830980—, pp 128-134) Do users ruin 
design intentions?. Kantrowitz, M. (Min Kantrowitz and As- 
sociates, Inc., Albuquerque, NM). Nov 1983. NTIS, PC 
A13/MF AOl. File louie DE84003039. 
From Passive and hybrid solar energy program update con- 
ference; Rake pry DC, USA (26 1983 
The issue of design “ey satan in the passive 
solar commercial buildings is discussed. While some data on the 
substantial impact of occupancy factors on energy use in residential 
buildings exists, these effects in commercial buildings have not been 





(CONF-830980—, pp 135-139) Whole building 
monitoring: measurements on baseline buildings. 


J.; Kurkowski, T. (Pacific Northwest Laboratories, 
"WA). Nov 1983. NTIS, PC A1l3/MF AO1. File 

re DE84003039. Contract AC06-76RL01830. 
From Passive and hybrid solar energy program update con- 


ference; ~— 6 1983 
Ravenced research a ¢ development of building energy 


day. The goal of this project is to assemble such a data base to ful- 
fill the needs of various users in the private and public sectors. The 


onstrates low-cost hardware and software for metering end-use 
energy consumption. 


18204 (CONF-830980—, pp 140-145) Performance moni- 

toring highlights of BERD programs. Boulin, J.J.; Ross, H.D. 

@Wept. of , Washington, DC). Nov 1983. NTIS, PC 
Al13/MF AO0ol. Number DE84003039. 

From Passive and hybrid solar energy program update con- 
i DC, USA ae. toe 1983). 

is generally defined as 

theongh the wre of inctrementstion, the cheracteriatce of 


(CONF-830980—, pp 146-151) Survey of design 
passive and hybrid low Ri 


-B . 
Butler, PA). Nov 1983. NTIS, PC A13/MF 
A01. File Number ‘DE8400: ‘ 


program update con- 
Se 1983). 


for Passive and Hybrid Low 
has been undertaken as part of the International 
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been categorized in various ways. The need for further design tools 
development for certain application has been identified. 


18206 (CONF-830980—, pp 154-158) Development of an 
evaluation methodology for passive solar design tools. Will- 
man, A.J. (ACEC Research and Management Foundation, 
Washington, DC). Nov 1983. NTIS, PC A13/MF A01. File 
Number DE84003039. Contract AC02- 83CE30752. 

From Passive and hybrid solar energy program update con- 
fe Ww DC, USA (26 —- 
eee ar of work ae — the progress of an 
effort to develop an evaluation methodology for passive solar 
design tools. Four subtasks comprise this project. Subtasks one and 
two have been completed, and the results are described. The first 
subtask is an identification of previous design tool evaluation at- 
tempts. The second is the development of a categorization method 
for building energy design tools. The third and fourth subtasks will 
build on the first two to develop the evaluation procedure. The 
planned activities of these two subtasks are described. The conclu- 
sions that have been derived from the completed subtasks are cited. 


(CONF-830980—, pp 159-164) Multi-family 
update to the passive solar on handbook. Howard, 
B.D.; Callahan, K.D.; Lenchuk, P. (National Concrete Ma- 
sonry Association, Herndon, VA). Nov 1983. NTIS, PC 
A13/MF AO1. File Number DE84003039. Contract FG02- 
82CE30748. 

From Passive and hybrid solar energy program update con- 
ference; Washington, DC, USA (26 Sep 1983). 

Builders and developers will more rapidly accept passive 
solar construction and designs for integration with their existing 
practice if accurate and detailed plans of actual, proven passive 
solar sub-systems and assemblies are made available to them. A Pas- 
sive Solar Construction Handbook was developed under a coopera- 
tive agreement between DOE, Southern Solar Energy Center, 
NCMaA and other industry groups and published in February 1981. 
It focused primarily upon single family homes. The multi-family 
update of the Handbook is described, and examples of the valuable 
builder information included is shown. It represents a new break- 
through in DOE sponsored projects, performing a Technology 
Transfer on a most useful level. The Handbook Update is expected 
to receive wide distribution both as a backfit to existing Handbooks 
already in use, and to new users just becomming aware of it. A 
total of 134 pages of updated and brand new materials comprise to 
technical report, now in final review. 


18208 ak PP ee Overview of roof 
pond ig th Marlatt, W.P.; Murray, K.A.; Squier, S.E. 
(Energy tems Group, ee Park, CA). Nov 1983. 
NTIS, Pc A 13/MF AO1. File Number DE84003039. 

From Passive and hybrid solar energy program update con- 
ference; W: DC, USA (26 Sep 1983). 

An overview of a technical report entitled, Roof Pond Sys- 
tems is presented. The overview discusses the purpose and intended 
audience of the document, how the information for the report was 
gathered, the contents of the report, and the current status of com- 
pletion. A summary of the impact of the report on the solar com- 
munity and a general conclusion are included as well as information 
on the availability of the report. 


18209 (CONF-830980—, pp oe Transfer of passive 
research and development results to industry and the user 
community. Moran, H.D. (Solar Energy Research Inst., 
Golden, CO). Nov 1983. NTIS, PC A13/MF AOl. File 
Number DE84003039. 

From Passive and hybrid solar energy program update con- 
ference; 5 Washington, DC, USA (26 Sep 1983). 


The Federal investment in and development of re- 
newable energy technologies is of value only if the results of such 
R and D are promptly transferred to the private sector, resulting in 
products and processes of benefit to society. The Passive and 
Hybrid Solar Energy Program is one for which Congress has desig- 
nated specific funds to support technology transfer. Building on 
those technology exchange activities inherent in the Program re- 
search elements, the Department of Energy has structured a Pas- 
sive Technology Transfer Plan which will employ both established 
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mechanisms and innovative approaches to fostering the prompt 
transfer of new technologies to private and public sector users. Key 
to the success of this plan is the participation of both user repre- 
sentatives and intermediaries (e.g., trade associations) in the transfer 


(CONF-830980—, Os bP 172-175) Laboratory ap- 
proach to technology transfer: the passive solar rr 
system concept example. Whiddon, W.L; Hart, G.K. (W.L. 
Whiddon and Associates, Inc., Bethesda, MD). Nov 1983. 
NTIS, PC A13/MF A0O1. File ‘Number DE84003039. 

From Passive and hybrid solar energy program update con- 


fe 0 yt DC, USA (26 1983 
The Tec 1 sania Eanes a ahatienieinctecs ent 
ducted by nae: Lawrence Berkeley Laboratory, Los 


Alamos National Laboratory and a group of building design profes- 
sionals are discussed. The primary focus of the effort was to jointly 
develop a schematic building system concept that would function in 
the manner assumed in the systems analysis work performed as part 
of LBL’s Passive Cooling Technology Assessment published in 
June, 1982. The work involved two design workshops at the Fox- 
croft School in Middleburg, Virginia, held in November and De- 
cember, 1983. The purpose, methods and conclusions of the work 
are presented, together with observations on how the process can 
aid early technology transfer of laboratory research and identify 

t research issues from a practitioner perspective. Techni- 
cal results of the work are not presented. Readers should refer to 
the final report, available from NTIS, or the paper presented at the 
8th National Passive Solar Conference for discussion of technical 
findings. 


18211 (CONF-830980—, pp 176-184) Passive solar 
guidelines and evaluation criteria for builders. Con- 
i M.L. (Rational Alternatives, Santa Fe, NM). Nov 
1983. NTIS, PC A13/MF A01. File Number DE84003039. 
From Passive and hybrid solar energy program update con- 

ference; Washington, USA (26 1983 
This paper Riaccites ae Now? Mexixo Showcase of Solar 
Homes, a 1983 private sector project featuring two model solar vil- 
lages in Eldorado at Santa Fe and Rio Rancho, New Mexico. Key 
features of the project are pointed out including its private sector 
character, marketplace considerations, and the need for uniform 
solar home quality. To assure integrity and quality in solar design, 
the Showcase Advisory Board set guidelines using a balance of 
conservation and passive solar, and addressed the issue of occupant 
comfort. The guidelines, based on research and methodology devel- 
oped at the Los Alamos National Laboratory (LANL), were then 
used to establish criteria and worksheets for builders seeking entry 
into the Showcase project. Designs accepted for the Showcase met 
the criteria, and have become examples of the transfer of research 
to practice. The project also brings very usable and reliable design 
information to builders, real estate lenders, mortgage lenders, and 
homebuyers. The worksheets bring the laboratory into the market- 
place, and could lead to self-imposed solar standards by builders. 
This sort of quality control in solar housing provides comfort and 
information for both real estate appraisers and mortgage lenders, as 
well as altering buyer attitudes about solar homes. The Guidelines 
for solar builders directly transfers passive solar research and tech- 
nology to the builders, and the Showcase provided the lure for 

builders to adopt the criteria. 


(CONF-830980—, pp 188-190) Conservation and 
renewable energy inquiry and referral service: brief descrip- 
tion and history. Hughes, L. Nov 1983. NTIS, PC A13/MF 
AOl. File Number DE84003039. Contract AC02- 
81CS30635. 
From Passive and hybrid solar energy program update con- 
fe Wi USA (26 1983 
Mieareiden oa Son le Eergy Inquiry and Re- 
ferral Service (CAREIRS) is operated by Solar America, Inc. and 
the Franklin Research Center under contract to the US Department 
of Energy. The purpose of CAREIRS is to aid technology transfer 
by responding to public inquiries on the use of renewable energy 
technologies and conservation techniques for residential and com- 
mercial needs. The goal of CAREIRS is to assist in providing an 
awareness among the general public on the feasibility of using these 
technologies. Working in concert with the Solar Energy Research 
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Institute's Technical Information Service and the Oak Ridge Tech- 
nical Information Center, CAREIRS provides information which 


CAREIRS supplies referrals to the other or, 

also maintains an extensive referral network of individuals and or- 
ganizations whose areas of expertise cover the entire gamut of 
energy technologies. 


191-197) Convective heat 

Jones, R.W.; Balcomb, 
J.D.; Y: hi, K. (Los Alamos National Lab., NM). Nov 
1983. NTIS, PC A13/MF A0O1. File Number DE84003039. 
Contract W-7405-ENG-36. 

From Passive and hybrid solar energy program update con- 
ference; Washington, DC, USA (26 Sep 1983). 

Natural convection between spaces in a building can play a 
major role in energy transfer. Two situations were investigated: 
convection through a single doorway into a remote room, and a 
convective loop in a two-story house with a south sunspace where 
a north stairway serves as the return path. A doorway-sizing equa- 
tion is given for the single-door case. Detailed data are given from 
the monitoring of airflow in one two-story house and su: ‘mary data 


are given for five others. Observations on the nature of the airflow 
and design guidelines are presented. 


18213 (CONF-830980—, 
transfer inside passive solar 


18214 (CONF-830980—, 199-206) Computer program 

for studying turbulent con in buildings. ena dca A, 
Akbari, * Gadgil, A.; ig =e Altmayer, E.; Kam- 
merud, R. (Lawrence Berkeley Lab., CA). Nov 1983. 
NTIS, PC A13/MF AO0O1. File estar DE84003039. Con- 
tract AC03-76SF00098. 

From Passive and hybrid solar program update con- 
ference; Washington, DC, USA (26 Sep 1983). 

A computer program has been developed to study convec- 
tion in enclosures. The code uses a k-epsilon model for prediction 
of laminarization of turbulence. Predictions of the program are 
compared with experimental and numerical data for a pressure- 
driven, constant temperature, two-dimensional channel flow with 
Reynolds number 13800. The preliminary com indicate 


parisons 
good agreement between the predicted and experimental velocity 
profiles. 


18215 (CONF-830980—, pp 207-216) Advanced 
aperture control. 


optical 
and thermal technologies for Selkowitz, 
S.E.; Lampert, C.M.; Rubin, M. (Lawrence Berkeley Lab., 
CA). Nov 1983. NTIS, PC Al3/MF AOl. File Number 
DE84003039. Contract AC03-76SF00098. 
From Passive and hybrid solar energy program update con- 
ference; Washington, DC, USA (26 1983). 
Control of heat Seam ond ra flow through 
building apertures is essential for maximizing thermal and daylight- 
ing benefits and minimizing undesired heating and cooling loads. 
Architectural solutions based on current technology generally add 
devices such as louvers, shutters, shades, or blinds to the glazing 
system. The objectives and initial accomplishments of a research 
program the goal of which is to identify and evaluate advanced op- 
tical and thermal technologies for controlling aperture energy 
flows, thus reducing building energy requirements are outlined. Ac- 
tivities in four program areas are described: (1) low-conductance, 
high-transmittance glazing materials (e.g., heat mirrors, aerogels); 
(2) optical switching materials (e.g., electrochromic, photochromic); 
(3) selective transmitters; and (4) daylight enhancement techniques. 


18216 (CONF-830980—, pp 217-223) Transparent aero- 
gels for low-conductance windows. Hunt, A.J. (Lawrence 
Berkeley Lab., CA). Nov 1983. NTIS, PC A13/MF AOl. 
File Number DE84003039. Contract AC03-76SF00098. 

From Passive and hybrid solar energy program update con- 
ference; Washington, DC, USA (26 aes 1983). 

Microporous optical materials that are highly transparent 
and possess excellent thermal insulating properties are being devel- 
oped at LBL for insulating window applications. The material, 
called aerogel, consists of nearly pure silica with high fraction of 
voids (up to 97% by volume). Research and development is being 
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carried out at LBL to improve the optical and thermal properties, 
stabilize the material and reduce its production cost. 


18217 (CONF-830980—, ee RO. Variable transmit- 

tance electrochromic windows. C Laborato- 

ries, Inc., Newton, MA). Nov 1983. NTIS, PC A13/MF 

Aol. File Number DE84003039. Contract AC03- 
82CE30746. 

From Passive and hybrid — 7 update con- 

Washi USA ; 

nes ae Seemed an rf lamas thin films of 

WOs are projected to have widely different sunlight attenuation 

properties when converted to M/sub x/WOs (M = H, Li, Na, Ag, 

etc.), depending on the initial preparation conditions. Amorphous 

spectrum 


perature 

ates infrared light most efficiently, but appears to become highly re- 
flective at high values of x. The possibility therefore exists of pro- 
ducing variable light transmission of the general form (a- 
M/sub x/WOsabsolute value FIC c-WOs), where the FIC is an ion 
thin film, such as LiAIF, (for M = Li). The attenuation 
of 90% of the solar spectrum requires an injected charge of 30-40 
mcoul/cm? in either amorphous or crystalline WOs, corresponding 
to ~0.2 Whr/m? per coloration cycle. In order to produce win- 
Teens sth sacs tiche coder uibbadenences Sn: toe tienda does, as 
counter electrode materials must be found with complementary 

electrochromism to WOs. 


18218 (CONF-830980—, pp 231-238) Optics and materi- 
als research for controlled radiant energy transfer in build- 
ings. Goldner, R.B. Univ., Medford, MA). Nov 1983. 
NTIS, PC A13/MF A01. File Number DE84003039. Con- 
tract AC03-82CE30753. 


From Passive and hybrid solar energy program update con- 


ference; Washington, DC, DC, USA (26 Sep 1983). 
program was to 


seieisin odipane riadna tates oF tin tered eeidtenee 
associated with practical approaches for achieving controlled radi- 
ant energy transfer (CRET) through building windows and enve- 
lopes, so as to decrease heating and cooling loads in buildings. The 
major accomplishments of the program are: identified Electrochro- 
mic (EC)-based structures as the preferred structures for achieving 
CRET;; identified modulated reflectivity as the preferred mode of 
operation for EC-based structures; demonstrated the feasibility of 
operating EC-materials in a modulated R(A) mode; and demonstrat- 
ed applicability of free electron model to colored polycrystalline 
WOs films. 


18219 (CONF-830980—, pp 239-246) Initial results from 
solar components 


passive in the NBS calorimeter. 
oe M.E.; Hancock, E. (National Bureau of Standards, 
DC). Nov 1983. NTIS, PC A13/MF A01. File 

Nome. DE84003039. Contract AI01-76PR06010. 
From Passive and hybrid solar energy program update con- 


— of the pas ae a eueinale passive solar buildings 


sicodamem aimed dameomteaeias cane anmen 
energy transfer in modular passive/hybrid solar components under 
conditions of actual use. A description of the design and initial 
operational results for a new calorimetric test facility is presented. 
The facility is designed for testing of passive solar components at 
the National Bureau of Standards in Gaithersburg, MD. It is antici- 
pated that the test facility will provide a substantial improvement in 
the measuring techniques for passive and hybrid solar components 
over other methods currently in use and thereby provide a firm 
technical basis from which laboratory test. procedures can be evalu- 
ated. 


18220 (CONF-830980—, pp 246-251) Vapor-phase heat- 
transport system. Hedstrom, J.C. (Los Alamos National 
Lab., NM). Nov 1983. NTIS, PC A13/MF AOl. File 
Number DE84003039. Contract W-7405-ENG-36. 

From Passive and hybrid solar energy program update con- 
ference; Neder re USA (26 Sep ~~ 

A vapor-phase heat-transport system is being tested in one of 
Sinipliicaalap aalblas Ait Abtaiad. Pos Gtadas eocadiaole cares. 
lective-surface collector and a condenser inside a water storage 
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tank. The refrigerant, R-11, can be returned to the collector by 
gravity or with a pump. Results from several operating configura- 
tions are presented, together with a comparison with other passive 
systems. A new self-pumping concept is presented. 


18221 (CONF-830980—, pp 252-259) Status report of 

passive components research pro; Moore, J.S. (Mueller 
Associates, Inc., Baltimore, MD). Nov 1983. NTIS, PC 
5 a. File iouiae DE84003039. Contract AC02- 


From Passive and hybrid solar energy program update con- 
ference; W: DC, USA (26 Sep 1983). 

The dev lopment of solar ma‘ and components has fol- 
lowed a progressive path. Many of the opportunities and difficulties 
in design, testing, and commercialization of good ideas are de- 
scribed. Mueller Associates, Inc. (MAI) has been involved since 
1980 in the technical review of promising solar and hybrid technol- 
ogies and in the development of planning, management, and moni- 
toring tools associated with these technologies. The evolution of 
solar technologies supported by DOE's Passive Materials and Com- 
ponents Research program and MAI's role in the projects success- 
ful penetration into the private sector are discussed. 


(CONF-830980—, pp 260-265) Solid state phase 
change materials for thermal energy storage in passi 
heated buildings. Benson, D.K.; Christensen, C. 
Energy Research Inst., Golden, CO). Nov 1983. NTIS, 
A13/MF AO1. File Number DE84003039. Contract AC02- 
77CHO00178. 

From Passive and hybrid solar energy program update con- 
ference; Washington, DC, USA (26 Sep 1983). 

A set of solid state phase change materials is being evaluated 
for possible use in passive solar thermal energy storage systems. 
The most promising materials are organic solid solutions of pentae- 
rythritol (C;Hi20,), pentaglycerine (CsHi2Os) and neopentyl glycol 
(CsHi202). Solid solution mixtures of these compounds can be tai- 
lored so that they exhibit solid-to-solid phase transformations at any 
desired temperature within the range from less than 25° to 188°, and 
with latent heats of transformation between 20 and 70 calories/ 
gram. Thermophysical properties such as thermal conductivity, 
density and volumetric expansion have been measured. These new 
data, added to our previously reported measurements of transition 
temperatures, heats of transition, melting temperatures and heat ca- 
pacities, provide a basis for predicting the performance of these ma- 
terials in various applications. Computer simulations were used to 
predict the performance of various Trombe wall designs incorpo- 
rating solid state phase change materials. Optimum performance 
was found to be sensitive to the choice of phase change tempera- 
tures and to the thermal conductivity of the phase change material. 
A molecular mechanism of the solid state phase transition is pro- 
posed and supported by infrared spectroscopic evidence. 


18223 (CONF-830980—, pp 266-270) Phase change ma- 
terials for use in passive and hybrid solar heating and cooling 
systems. Duvall, D.S.; Salyer, ILO. (Univ. of Dayton Re- 
search Inst., OH). Nov 1983. NTIS, PC A13/MF AO1. File 
Number DE84003039. Contract AC03-82CE30755. 

From Passive and hybrid solar energy program update con- 
ference; . DC, USA (26 Sep 1983). 

The objective of this study was the defining and evaluating 
of phase change materials (PCMs) for their suitability for use in 
passive thermal storage applications in residential buildings. In in- 
vestigating materials for thermal energy storage, one may look at 
two basic material p ies to achieve this: (1) the sensible heat of 
a material, and (2) the latent heat of a material. Sensible heat uti- 
lizes only the specific heat capacity of a material as it passes 
through a temperature rise. Latent heat utilizes the energy associat- 
ed with a change of state (phase change) of a material such as the 
transition from a solid-to-liquid (e.g., ice-to-water), or liquid-to-gas 
(e.g., water to steam). The advantages of the solid-to-liquid latent 
heat storage over sensible storage, in materials such as rocks and 
water, increases dramatically as the temperature range narrows. 
This advantage is especially pronounced in solar passive applica- 
tions where the total comfort range extends only from 20 to 30°C. 
Over this narrow (10°C) temperature range, water--one of the best 
sensible storage materials--can store only 10 cal/gm. In contrast, a 
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phase change material melting at 25°C can store upwards of 30 cal/ 
gm of latent heat, plus its sensible heat over the 10°C temperature 
range. Thus the total storage available in a suitable phase change 
material may be 3X to 5X the capacity of the best sensible heat 
storage material (over this same 10°C temperature range). There is 
then a sound technical rationale for concentrating the solar passive 
storage research on latent phase change materials of the solid-to- 
liquid variety. 


18224 (DOE/CE—0100) Alternative heat sources for 
heat pumps. (Conservation and Renewable Energy Inquiry 
and Referral Service, Silver ~ MD og | "Sep 1984 
NTIS, PC A02/MF AOI; GPO Dep File 
85007610. 

FS/105 1st Edition. 

Solar-assisted, water source, and ground source heat pumps 
are described as alternatives for use in a broader range of climated 
than that in which air-to-air heat pumps can be used. Publications 
for further information on these systems are listed. (LEW). 


18225 (DOE/CS/30387—T1) Passive solar manufactured 
building project. report. (Wick Building Systems, Inc., 
Marshfield, WI (USA)). Nov 1984. mtract FCO02- 
80CS30387. 35p. NTIS, PC A03/MF AOl1; 1; GPO Dep. 
File Number DE85007353. 

Some observations are listed concerning solar test simulation 
of a test house in Spencer, Wisconsin, including the effect of ther- 
mal mass, which is found to be a poor deal economically. Costs are 
summarized for some solar buildings. Some marketing problems and 
marketing programs are discussed. (LEW) 


18226 (DOE/ER/10993—1) Multifunction Wall System 
for application with solar heating and ground cooling. Final 
technical report. Riley, J.F.; Schubert, R.P. (Virginia Poly- 
technic Inst. and State Univ., Blacksburg (USA). Environ- 
mental Systems Lab.). [1985]. Contract 8 4S05-81ER 10993, 
64p. NTIS, PC A04/MF AOl1; 1; GPO Dep. File Number 
D 5006792. 

The research presented in this report is an exploration of one 
alternative energy building system concept which is attempting to 
produce performance characteristics in a way closely approaching 
those of conventional fossil fuel heating and cooling systems. This 
alternative energy building system is a multifunction wall system 
for application with solar-heating and ground-cooling. The concept 
of the system is to expand the use of structure and enclosure ele- 
ments of a building to function additionally as: (1) the ductwork for 
the solar-heated or earth-cooled air; (2) the heat transfer membrane 
between the heated or cooled air and the living environment of the 
building; (3) the heat storage medium (in winter); and (4) the tem- 
perature leveling and control medium. All these functions are inte- 


report presents the series of experiments conducted on the Multi- 
function Wall System. The results and recommendations of each 
experiment initiated the next experiment until the end of the 
project. A feasibility analysis is presented at the end of the experi- 
ment series. 


18227 (DOE/R1/10388—T1) [Solar clothes dryer and 
jr nce gl heat exchanger]. Final report. Baer, B.F. (Baer 
(Bankard F.), Tiverton, RI (USA)). 4 Dec 1984. Contract 
FG41-80R110388. 13p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE8 ; 

The first project investigated the technical possibilities of 
adapting a domestic electric clothes dryer to utilize solar-heated 
water as the heat source, replacing electric resistance heat. The 
second project attempted to extract wastewater heat from a com- 
mercial dishwasher to preheat fresh water to be used in the next 
dish washing cycle. It is felt that the clothes dryer project has met 
all of intended goals. Although a solar application has some real- 
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ered impractical. The environment in which such equipment must 


18228 (DOE/R1/25245—T1) [Use 
greywater and passive/wood fire water 
report. Pri D.C. (Pritchard (David C.), J 
RI (USA)). [1985]. Contract FG41-81R125245. 22p. 
PC A02/MF A0Ol1; 1; GPO Dep. File Number D 
The work reported involves three phases. The first addresses 
water heating using a woodstove and a passive solar hot water 


18229 (DOE/SF/11680—T1) Research 
solar heating and a systems for passive and hybrid 
low energy buildings. Final report. (Architectural Energy 
Cop Westminster, CO (USA)). Jan 1985. Contract AC03- 
82SF11680. 41p. NTIS, A03/MF A0Ol1; 1; GPO Dep. 
File Number DE85006718. 
A technology baseline has been established i in terms of cost 


passive and hybrid solar low energy buildings has been collected, 
analyzed, and documented. The capabilities and limitations of 
public domain building energy analysis simulations have been evalu- 
ated, and parameter studies have been conducted to optimize the 
design and integration of passive and hybrid systems. Information 
has been compiled on available residential energy design tools. Se- 
lected design tools were evaluated. State-of-the-art passive and 
hybrid solar low energy building have been designed, constructed, 
and tested. US participation in an IEA project to define the state of 
the art of passive and hybrid solar low energy building design and 
to explore ways to advance it is reported. (LEW) 


18230 Ne et 
en ee at reduced evapo- 

rator temperature. Final report. Best, R.; en dees o 
mann, R. (Carrier Corp., Syracuse, NY (USA). oa on 
tems Div.). Jan 1985. Contract ACIS -S3eF 11 22p. 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE85006308. 

The returned SAM 015 (fifteen ton Solar Absorption Ma- 
chine) chiller was given a cursory visual inspection, some obvious 
problems were remedied, and then it was placed on a test stand to 
get a measure of dirty performance. It was then given a standard 
acid clean, the water side of the tubes was brushed clean, and then 
the machine was retested. The before and after cleaning data were 
compared to equivalent data taken before the machine was shipped. 
The second part of our work statement was to experimentally dem- 
onstrate the technical feasibility of ing the chiller at evapora- 
tor temperatures below O°C (32°F) and identify any operational 
problems. 


18231 (DTH-LV-MEDD—153) Solar heating systems 
with large performance effect. A system analysis. Melson, S.; 
Balslev-Olesen, O. (Danmarks Tekniske Hoejskole, L y. 
Lab. for Varmeisolering). Apr 1984. 36p. (In Danish). S 
(US Sales Only), PC A03/MF AOl. File Number 
DE85780240. 

This report contains an estimation of the performance of big 
solar heating systems with a small percentage solar mainly for do- 
mestic hot water. The material can be used by potential users and 
planners, and also it can form part of an estimation of the possibili- 
ties on a national-wide level. Through simulations yearly perform- 
ances of 600 kWh/sqm have been demonstrated with a percentage 
solar of about 30. From a reference system parameter variations 
have been made; and the effect on the performance has been deter- 





big solar een ceiaie 
and relatively accurate way. The method pro- 
sizes, different system parameters and consumption 


-LV-MEDD—163) Combined solar system 
and service water supply. Measurements on 
v-Olesen, O.; Andersen, N.B. (Danmarks 
i le, L y. Lab. for Varmeisolerin —, —- 
1984, 58p. (in Dane S (US Sales Only), PC A 
AO1. File Number DE85780239. pe Pee 
, aia 


solar system for space heating and domestic 

for a Danish dwelling with a floor area 

Sciescraincss tie aia alieant 

stratification is shown and the interaction 

system and the existing heating installations is de- 

the use of a separate radiator for solar heating. 
Seceaeedants uideud Gentes Pucaa ten tae Puly oe 
used for verification of a system model. Using the verified model 
computations of the yearly performance have been done. The 
system covers 25% of the total demand and the losses from the 
idling boiler during summer. A fair economy is obtained. Using 
cheaper components and a certain degree of development a positive 


balance between savings and investments will be reached, regarding 
the consumer. 


(FSEC-GP—10-83-Rey.) Simplified sizing proce- 
dure for solar domestic hot water systems. Revision. (Florida 
Solar Energy Center, Cape Canaveral (USA)). Aug 1984. 
4p. NTIS, A02/MF AO01. File Number DE85901104. 

A procedure is presented for sizing residential solar water 
heating systems in Florida. The procedure involves determining hot 
water demand and tank size and sizing the collector according to 
the solar fraction. (LEW) 


18234 ae Feasibility study solar energy and 
SS space heating of an office building at 
Bunnik. (Installatietechniek Bredero B.V., Utrecht (Nether- 
lands)). Jun 1983. 7lp. (In Dutch). Installatietechniek Bre- 
dero B.V., P.O. Box 2419, 3500 GK Utrecht, Netherlands. 
The technical and economical feasibility was examined of a 
solar energy system comprising a 600 m2 collector, a shallow aqui- 
fer for low temperature seasonal heat storage, an office building, a 
combination of a natural gas engine and a heat pump, and gas boil- 
ers. 


18235 (LA-UR—84-3940) Heat distribution by natural 


convection. Balcomb, J.D. (Los Alamos National Lab., NM 
(USA)). 1985. Contract W-7405-ENG-36. 5p. (CONF- 
8503101—1). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85005573. 

From Research and design 85; Los Angeles, CA, USA (14 
Mar 198: 

Newural convection can provide adequate heat distribution in 
many situtations that arise in buildings. This is appropriate, for ex- 
ample, in passive solar buildings where some rooms tend to be 
more strongly solar heated than others or to reduce the number of 
heating units required in a building. Natural airflow and heat trans- 
port through doorways and other internal building apertures is pre- 
dictable and can be accounted for in the design. The nature of natu- 
ral convection is described, and a design chart is presented appro- 
priate to a simple, single-doorway situation. Natural convective 
loops that can occur in buildings are described and a few design 


18236 (MRI/SOL—0601) SOLERAS - Solar cooling. 
Proceedings of the first SOLERAS workshop. Nazer, M.; 
Khoshaim, B.H.; Williamson, J.S. (eds.). (Midwest Research 
Inst., Kansas City, MO (USA)). 1980. Contract AC02- 
77CHO00178. 294p. (CONF-8004244—). NTIS, PC A13/MF 
A01; GPO Dep. File Number DE84017398. 
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From 1. SOLARAS workshop on solar cooling; Dhahran, 
Saudi Arabia (1 Apr 1980). 

Separate abstracts were prepared for seventeen papers in this 
workshop proceedings. (LEW) 


18237 (NP—5900570) Coordination of research and de- 
velopment on solar heating and cooling components and sys- 
ainon faa Tei solar energy R & D 
Noguchi, T. (Government Industrial Research 
ee oya -"Ga )). . 1984. 253p. NTIS (US Sales 
Only) ; Al2, AO01. File Number 85900570. 

This document provides information on national solar heat- 
ing and cooling R and D projects for both active and passive and 
hybrid systems and components. The compilation is based on the 
reports submitted during 1983 and 1984 by the representatives of 
countries participating in Task II of International Energy Agency 
(IEA) Solar Heating and Cooling Programme. The countries which 
contributed reports are Austria, Belgium, Denmark, Greece, Japan, 
the Netherlands, Norway, Sweden and the United States. The con- 
tact persons for each country participating in Task II are listed. 


18238 (NP—5900571) Coordination of R & D on solar 
heating and cooling components and systems, Task II. Sub- 
task C: Survey on aca = ee experience 
of solar heating and cooling chi, T. (Govern- 
ment Industrial Research oe Nagova Japan)). - 1984. 
90p. NTIS (US Sales Only), PC A0S5/MF AOI. File 
Number DE85900571. 

This document provides information on commercialization of 
an operating experiences with solar heating and cooling systems 
and components in the Task II participating countries. The compi- 
lation is based on the reports submitted during 1983 and 1984 by 
the participants. The countries which contributed reports are Aus- 
tria, Belgium, Greece, Japan, the Netherlands, Norway, Sweden 
and the United States. The contact persons for each country par- 
ticipating in the Task II are listed. 


18239 (NP—5900572) Coordination of R & D on solar 
heating and cooling components and systems, Task II. Sub- 
task B: Survey and review of national R & D plans. Noguchi, 
T. (Government Industrial Research Inst., Nagoya (Japan)). 
Aug 1984. 54p. NTIS (US Sales Only), PC A04/MF AOl1. 
File Number DE85900572. 

This document provides information on national R, D and D 
plans regarding solar heating and cooling systems and components. 
The compilation is based on the reports submitted during 1983 and 
1984 by the representatives of countries participating in Task II of 
International Energy Agency (IEA) Solar Heating and Cooling 
Programme. The countries which contributed reports are Austria, 
Belgium, Denmark, Greece, Japan, the Netherlands, Norway, 
Sweden and the United States. The contact persons for each coun- 
try participating in Task II are listed. 


(PB—85-120350/XAB) Kentucky solar heating 
aiest Parker, B.F. (Kentucky Univ., a (USA). 
Inst. for Mining and Minerals Research) [1980]. 188p. 
(IMMR-81-057) NTIS, PC A09/MF A 

The Kentucky Solar Heating aoe. is intended to pro- 
vide a general and basic approach to design and construction of 
solar heating systems for both the well-read lay-man, and for engi- 
neers and architects. Computed quantities of solar radiation avail- 
able on sloping surfaces are based on solar radiation measurements 
at Lexington and Paradise, Kentucky. The collectors and storage 
systems include only passive solar heating and active flat plate solar 
collectors. The active collectors include liquid-type collectors with 
heat storage in water and air-type solar collectors with heat storage 
in uniformly sized stone (river gravel or crushed stone). Controls 
for solar heating and cooling systems, design of active systems, eco- 
nomics of solar domestic water heaters, collector design and heat 
storage are also addressed. (Copyright (c) 1980 by the Institute for 
Mining and Minerals Research (IMMR), Kentucky Center for 
Energy Research Laboratory, University of Kentucky, Lexington, 
Kentucky 40583.) 
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18241 (SERI/TR—252-2527) —_ of advanced —_ 
hybrid desiccant cooling systems for buildings. Schlepp, D.; 
Schultz, K. (Solar Energy Research Inst., Golden, CO 
(USA)). Oct 1984. Contract AC02-83CH10093. 56p. NTIS, 
PC A04/MF A01; GPO Dep. File Number DE8 

This report describes an assessment of the energy savings 
possible from developing hybrid desiccant/vapor-compression air 
conditioning systems. Recent advances in dehumidifier design for 
solar desiccant cooling systems have resulted in a dehumidifier with 
a low pressure drop and high efficiency in heat and mass transfer. 
A recent study on hybrid desiccant/vapor compression systems 
showed a 30%-80% savings in resource energy when compared 
with the best conventional systems with vapor compression. A 
system consisting of a dehumidifier with vapor compression subsys- 
tems in series was found to be the simplest and best overall per- 
former. 


— (STF—15A83063) Measuring instruments at a 

lar heating plant at the Stavanger Squash Centre. Drang- 
sholt, F. (SINTEF, Trondheim (Norway)). Dec 1983. 1 Ip. 
(In Norwegian). NTIS (US Sales Only), PC A02/MF AOI. 
File Number er DE85780264 

The report deals with measuring methods for a solar heating 
plant. The test results are recorded by a microcomputer, and the 
preliminary results indicate the efficiency to be 18 per cent. 


18243 Ces ee ee eee 
bed suitable for solar regeneration of —_— lithium chloride 
—- Lof, G.O.G.; Lenz, T.G.; Rao, S. (Solar Energy 
lications Laboratot , Colorado State University, Fort 
Phin CO). Journal a, ‘Solar Energy Engineering; 106: No. 
4, 387, 392(NOv 1984). 

Reconcentration of a lithium chloride solution in an open- 
cycle absorption chiller can be accomplished by passing solar 
heated air through a packed column to which the dilute solution is 
supplied. Following a theoretical study of heat transfer and water 
vapor transfer rates in the column, experimental measurement of 
those rates was made. Heat transfer and mass transfer coefficients 
are correlated with rates of air and liquid flow, and with tempera- 
tures of air and liquid supply. Performance data are presented and 
commercial design and operating requirements are suggested. 


18244 An experimental technique for testing thermosy- 
phon solar hot water systems. Fanney, A.H. =" Equip- 
ment Division, Center for Building Technology, National 
Bureau of Standards, Washington, DC). Journal of Solar 
Energy Engineering; 106: No. 4, 457-464(Nov 1984). 

An experimental technique for testing thermosyphon solar 
hot water systems is described which allows testing of the system 
indoors under nonirradiated conditions. The technique described is 
applicable to thermosyphon systems that utilize flat-plate solar col- 
lectors. Energy normally absorbed by the irradiated solar collectors 
is supplied by electric strip heaters attached to the back side of the 
absorber plates. Analytical expressions are developed that allow the 
power input to the strip heaters to be calculated for various envi- 
ronmental conditions. A description of the experimental apparatus 
and test procedure is given. Results are presented that show that 
the performance of a thermosyphon system tested under nonirra- 
diated conditions using the electric strip heater technique closely 
duplicates system performance under outdoor irradiated conditions. 


18245 State-of-the-art of solar thermal industrial process 

heat technologies for use in countries, Patil, P.G.; 

gam, De - (Electric and an Vehicle a Pro- 

velopment Area, U.S. Department o ergy, 

n, DC). p STIS of Energy Developments: 

Wash = dee saad conservation. Ontario, Canada; 
Pergamon Press (1984). (CONF-840506~-). 

From 2. international energy exposition and conference - 
ENERGEX ‘84; Regina, Canada (ia May 1984). 

Industrial p rocess heat is defined as thermal energy used di- 

south ir Gh sueadedent a Silanes ahaa eat ae alate 

manufactured goods. In developing countries, the industrial sector 

is responsible for 30 to 65 percent of total national energy con- 

sumption. Commercially available solar systems have the potential 

to provide a large fraction of the energy consumed by industry. In- 


14 SOLAR ENERGY 
1410 Solar Collectors And Concentrators 


by output: hot water (feedwater preheat or process water), hot air, 
and low pressure steam. 


18246 How to solve materials and design in 

SD. Park Rig Bu USA; No Seas Caauinemae 
stein, ge, io 
(1982). 298p. Noyes Data Corp. Rd. at Grand Ave., 
Park Ridge, NJ 07656 e600” 

This book discusses the solving of materials and design prob- 
lems in solar heating and cooling. Based on two studies - one for 
ASHRAE and the US Dept. of Energy, and one for Argonne Na- 
tional Laboratory, the book consolidates a large body of informa- 
tion on difficulties encountered in the design, installation, operation, 
testing, and maintenance of solar heating and cooling systems. A 
broad range of difficulties encountered in active and passive solar 
space heating systems and active solar space cooling systems is cov- 
ered. The problems include design errors, installation mistakes, in- 
adequate durability of materials, reliability of compo- 
nents, and wide variations in performance and operation of differ- 
ent solar systems. The book is divided into two parts. Part 1 is a 
summary of feedback from designers and manufacturers involved in 
the solar market. It presents, first, the designers experiences with, 
and criticisms of, solar components and, then, the manufacturers re- 
plies to the various problems encountered. Part II provides infor- 
mation on the performance and operation of solar heating and cool- 
ing systems so as to enable future designs to maximize performance 
and eliminate costly errors. 


1410 Solar Collectors And Concentrators 


REFER ALSO TO CITATION(S) 18169 


(DOE/R7/01058—T1) Low-cost, do-it-yourself 
solar collector handbook. (West Central Missouri Rural De- 
velopment Corp., Appleton City (USA)). [1985]. Contract 
FG47-80R701058. 18p. NTIS, PC A’ A01; GPO Dep. 
File Number DE8 828. 

Step-by-step directions are given for constructing a low-cost, 
ae ne eee eee 
minimal carpentry skills. The system consists of an insulated box 
containing a metal plate, covered with a glazing material, and con- 
nected to a small fan. Some data from monitoring such a system are 
given. (LEW) 


. (Midwest 
Inst., Kansas City, O (USA)). 1983. Contract AC02- 
77CHO00178. 395p. (CONF.8304199—). NTIS, PC Al7/MF 
A01; GPO Dep. File Number DE84017395. 

From 4. SOLERAS workshop on solar thermal collectors; 
Denver, CO, USA (1 Apr 1983). 

abstracts were prepared for thirty-one papers in this 

workshop proceedings. (LEW) 


18249 (SAND—82-2682) Redirector design methodology 
for horizontal target plane applications at the Central Receiv- 
er Test Facility. Arvizu, D.E.; Mulholland, G.P. (Sandia 
National Labs., Albuquerque, NM (USA); New Mexico 
State Univ., Las Cruces (USA). Nov 1984. Contract AC04- 
76DP00789. 75p. NTIS, PC A04/MF AO1; 1; GPO Dep. 
File Number D 5008353. 

The equations necessary for designing a multifaceted redirec- 
tor that directs energy from a heliostat onto a secondary, sometimes 
horizontal, target have been derived. Although the equations are 
quite general, the approach has been formulated with specific appli- 
cations of the Central Receiver Test Facility (CRTF) and the 
Sandia Solar Furnace in mind. A computer code, ORC, has been 





composites; Beach, FL, USA (20 Jan 1985). 

Ga we des eee eed ere cee 
didate materials to high flux density sunlight. The specimen (nor- 
mally 6 x 6 x 1 in. size) was positioned at the focus of the parabolic 
concentrator with the attenuator closed. The attenuator was opened 
incrementally in steps of about 5 W/sq. cm. Each step up was made 
after holding a constant flux density on the last step for one minute. 
The specimen was visually observed during the flux density in- 
creases using our closed circuit video system. We considered failure 
to be the flux density at which the specimen started to melt, crack 
or shrink. While working out this test procedure, it was determined 
that step plateaus longer than one minute did not alter the flux den- 
sity at which the specimen failed. 


ys eS a ee 

temperature solar central receiver system. 

Falcone, P.K.; Noring, J.E.; Hruby, TM. (Sandia National 

Labs., Livermore, CA (USA)). Feb 1985. Contract AC04- 

76DR00789. 93p. NTIS, PC A0S5/MF A01; GPO Dep. File 
Number DE85008028. 

The use of small refractory pebbles or sand as the working 
media in a high temperature solar central receiver system has been 
examined. Such a receiver appears to have significant advantages 
over current designs for high temperature receivers which use air 
or gas as the working fluid. A conceptual design is proposed and 
analyzed, candidate materials are examined, system components are 
explored, and the cost of a central receiver system employing a 
solid particle receiver is estimated. The areas of principal technical 
uncertainties are identified and a plan for further work is proposed. 


1420 Heat Storage 


REFER ALSO TO CITATION(S) 18234 


18252 (SERI/TR—252-1956) Evaluation of thermal stor- 
age for liquid-metal, solar thermal receivers. Copeland, R.J. 
(Solar Energy Research Inst., Golden, CO (USA)). Dec 
1984. Contract AC02-83CH10093. 140p. NTIS, PC A07/ 
MF AOl1; 1; GPO Dep. File Number D 85002929. 

The DOE Department of Advanced Conservation, Technol- 
ogies Division of Physical and Chemical Energy Storage and the 
Office of Solar Applications for Industry, Division of Solar Ther- 
mal Energy Systems have developed a joint program plan to accel- 
erate the development of thermal storage for solar thermal applica- 
tions. The plan focuses on the development of thermal energy stor- 
age for solar thermal collector/receiver systems and the specific ap- 
plications of each system. This report documents the SERI systems 
analysis of thermal storage concepts for liquid-metal receivers. The 
aE Genel o an ee 

and to make recommendations on the 
Sante erected oman cuanto 
are compared with value for both electric power and process heat 


15 GEOTHERMAL ENERGY 

1501 Resource Status And Assessment 

REFER ALSO TO CITATION(S) 18253 

1502 Geology And Hydrology Of Geothermal Systems 
REFER ALSO TO CITATION(S) 18257, 18258, 18260 


18253 (DOE/ID/12026—T8) Geothermal resources 
the Bighorn Basin, Wyoming. Heasler, H.P.; Hinckley, BS. 
(Wyoming Univ., Laramie (USA). Dept. of Geology and 
cane. 1985. Contract FC07-791D 12026. 11 . NTIS, 
A06/MF A0O1; 1; GPO Dep. File Number D 5006951. 
Separate abstracts were prepared for two papers. (MHR) 


18254  (DOE/ID/12026—TS, pp 17p, Paper 2) Geother- 
mal resurces of the Basin, Wyoming. 1985. NTIS, 
PC A06/MF AO1. File Number DE85006951. 

In Geothermal resources of the Bighorn Basin, Wyoming. 

The stratigraphy of the Bighorn is discussed. Because 
of the importance of ground water as a mechanism for the transfer 
of geothermal heat, the distribution and general water-bearing 
properties of potential aquifers are discussed. Next, how these strata 
are deformed is discussed, focusing on structures suitable for the 
creation of geothermal anomalies. After presenting the stratigraphy 
and structure of the basin, the magnitude and distribution of meas- 
ured thermal gradients are discussed. Finally, the ground-water 
temperature of the most productive aquifer in the Bighorn Basin, 
the Tensleep Sandstone, is evaluated. 


1503 Geothermal Exploration And Exploration 
Technology 


18255 (AD-A—145662) Potential geothermal energy 
at the Naval Air Rework Facilities, Norfolk, Virginia a 
Seaciartn, Mieeiee, Se Of Se sare Seren Coe 

South Carolina. Costain, J.K.; Glover, III; Newman, 
R.W. (Virginia Polytechnic Inst. and State Univ., Blacks- 
burg (USA); Johns Hopkins Univ., Laurel, MD (USA). A; 
eon Physics Lab.). May 1984. 123p. (NWO-TP—6535). 

S, PC A06/MF AO1. File Number TI85900590 

The feasibility of geothermal energy use at naval installations 
in Norfolk, VA, Jacksonville, FL, and Charleston, SC was assessed. 
Geophysical and geological studies of the above areas were per- 
formed. Engineering and economic factors, affecting potential 
energy use, were evaluated. The Norfolk and Jacksonville facilities 
are identified as candidates for geothermal systems. System costs 
are predicted. Economic benefits of the proposed geothermal sys- 
tems are forecast, using the net present value method of predicting 
future income. 


18256 (DOE/ET/28407—T4) Geothermal investigations 
in Idaho. Part 12. Stable isotopic evaluation of thermal water 
occurrences in the Weiser and Little Salmon River drainage 
basins and adjacent areas, west-central Idaho with attendant 
gravity and magnetic data on the Weiser area. Mitchell, J.C.; 
Bideganeta, K.; Palmer, M.A. (Idaho it. of Water Re- 
sources, Boise (USA); Idaho State Univ., 
Dept. of Geology). Dec 1984. Contract AS07-77ET28407. 
. NTIS, PC A03/MF A0O1; 1; GPO Dep. File Number 
DE85007327. 

Fifteen thermal springs, two thermal wells, and eight cold 
springs in the Weiser and Little Salmon river drainages were sam- 
pled for deuterium and oxygen-18 analysis during the fall of 1981. 
The straight-line fit of § D and 5 '*O versus latitude and longitude 
observed in the data is what would be expected if the recharge 
areas for the thermal and non-thermal waters were in close proxim- 
ity to their respective discharge points. The discrete values of § D 
and 6 '*O for each thermal discharge suggest that none of the sam- 
pled thermal systems have common sources. The depleted deuteri- 
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um and oxygen-18 contents of most thermal relative to non-thermal 
waters sampled suggests that the thermal waters might be Pleisto- 
cene age precipitation. The isotopic data suggest little or no evi- 
dence for mixing of thermal and non-thermal water for the sampled 

Thermal waters from Weiser, Crane Creek, Cove 


ative to other sampled thermal discharges 

magnetic data gathered by the Idaho State University Geology De- 
partment in the Weiser Hot Springs area suggest that southeast- 
ward plunging synclinal-anticlinal couples, which underlie the hot 
springs, are cut south of the springs by a northeast trending bound- 
ary fault. 


18257 (DOE/ID/12026—T8, > at pc per 1) Geother- 
mal systems and resources. 1985 PC A06/MF AOl. 
File Number DE85006951. 
In Geothermal resources of the Bighorn Basin, Wyoming. 
The geothermal resources of several W: sedimen' 
basins were investigated. Oil well bottomhole temperatures, thermal 
logs of wells, and heat flow data have been interpreted within a 
framework of geologic and hydrologic constraints. Basic thermal 
data, which includes the background thermal gradient and the high- 
est recorded temperature and corresponding depth for each basin, 
are tabulated. 


1506 Environmental Aspects And Waste Disposal 


18258 (DOE/ET/28504—T1-Vol.2) Environmental base- 


geother- 

well, 1979. Annual report, Volume II. Gustavson, 

T.C.; Howard, R.C.; McGookey, D. (Texas Univ., Austin 

(USA). Bureau of Economic Geology). 1980. Contract 

AS05-77ET28504. 253p. NTIS, PC Al2/MF A0l; 1; GPO 
Dep. File Number DE85003938. 

Separate abstracts were prepared for two appendices. 

(MHR) 


18259 (DOE/ET/28504—T1-Vol.2, pp 1-191) Air qual- 
Radian Corporation, ann Texas. 

I, 1980. NTIS, PC Al2/MF AOol. File Number 
DE85003938. Contract AS05-77ET28504. 

In Environmental baseline monitoring in the area of general 

crude oil - Department of Energy Pleasant Bayou Number 2: a 

test well, 1979. Annual rt. Volume II. 

oneneeiedees be sulfur dioxide, hydeogen eullide, methane 

and particulates are measured and recorded near Chocolate Bayou, 

Texas. A bag sample is collected bi-weekly and analyzed for meth- 

ane. The instrumentation and data acquisition system are described. 


18260 (DOE/ET/28504—T1-Vol.2, pp 193-245) Micro- 
seismic monitoring, Teledyne Geotech, Texas. Ap- 

Il, 1980. NTIS, PC Al2/MF AOl. File Number 
DE85003938. Contract AS05- 7TET28504. 

In Environmental baseline monitoring in the area of general 
crude oil - Department of Energy Pleasant Bayou Number 2: a 
geopressured geothermal test well, 1979. Annual report. Volume II. 

The coder feasibility of mining the vast quantities of 
geopressured brine underlying the Gulf Coast is dependent upon 
high volumetric production rates. The production requirements for 
effective withdrawal and subsurface disposal of geopressured fluids 
is generally near 3 x 10*/barrels/day/well. Volumes of this order, 
by substantially altering the local state of subsurface stress, will 
likely cause ground subsidence and tilt in the immediate area of 
brine withdrawal. Reinjection of these fluids may activate preexist- 

ing growth faults as well as cause new to occur. A seis- 
Si aiuahealaie guetta dae vielaliy of tee Memnselh-Cavats 
geopressured well test site for the past twenty-four months was 
conducted. According to prescheduled test plans, the Brazoria 
County Pleasant Bayou No. 2 is to be produced in a long-term flow 
test from depths near 15,000 feet, at rates approaching 30,000 BPD. 
The spent fuels will be reinjected at a depth of approximately 6500 
feet, into the Pleasant Bayou No. 1 well site, located approximaely 
0.5 kilometer from the production well. Despite the crude location 
techniques employed, i.e., using surface wave arrival times and 


1508 Geothermal Power Plants 


18261 een te ae Silica problem 


tae gare POE PSE, Ee 

Univ., videnoe, RY (OSA) i 

1985. "Coulee At AC03- FI Op NTIS, PC A03/MF 
3 


A01; GPO Dep. File Number DE8500824: 
The purpose of this study is to examine the silica problem 
from the perspective of the power plant designer and to develop a 


REFER ALSO TO CITATION(S) 18261 


18262 eee City of El Centro 
field experiment. Final 


-B. 
Nov 1984. Contract AC03-79ET27045. 
A18/MF AO01; 1; GPO Dep. File Number DE85005700. 
The City of El Centro was awarded a contract in late 1978 
to cost share the development of a low to moderate temperature 
geothermal resource in the City. The resource would be utilized to 
heat, cool and provide hot water to the nearby Community Center. 
In December 1981, Thermal 1 (injector) was drilled to 3970 feet. In 
January 1982, Thermal 2 (producer) was drilled to 8510 feet. 
Before testing began, fill migrated into both wells. Both wells were 
eaten Oe a ee 
of fill again into the injector precluded injection of produced fluid. 
A short term production test was undertaken and results analyzed. 
Based upon the analysis, DOE decided that the well was not useful 
for commercial production due to a low flow rate, the potential 
problems of continued sanding and gasing, and the requirement to 
lower the pump setting depth and the associated costs of pumping. 
There was no commercial user found to take over the wells. There- 
fore, the wells were plugged and abandoned. The site was restored 
to its original condition. 


18263 (DOE/SF/10814—T2) Use of geothermal heat for 
sugar refining in Imperial County: pilot plant 

(Holly Sugar Corp., Colorado Springs, CO (USA)). 
1984. Contract A )3-80SF 10814. 62p. NTIS, PC A04, 
AO0l1; 1; GPO Dep. File Number DE85005698. 

The objective of the phase was to develop a successful geo- 
thermal resource and use it in conjunction with a geothermal proc- 
ess heat pilot plant to demonstrate the adequacy of a system which 
could provide technically sound, economical and environmentally 
acceptable process heat. During the second phase drilling of and 
exploratory production well was carried out. The well reached a 
total depth of about 10,000 feet. Static bottom hole temperatures as 
high as 393 degreees F were calculated. However, the well did not 
produce a free flow of more than 2 to 3 barrels of brine per hour. 
Attempts were made to stimulate the well by gas lift and circula- 
tion. These procedures were unsuccessful in promoting flow, and 
the well was shut in. At that point the DOE decided to terminate 
the project. 
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1510 Direct Energy Utilization 
REFER ALSO TO CITATION(S) 18263 


18264 ee Ee ee 
(Saint Mey s Heoteak Pierre, SD ve. Dee 198 1984. 48 

it s 

tract FCO7-78ET28441. 346p. NTIS, PC A15/MF AOl; 
GPO Dep. File Number DE85008336. 

St. Mary’s Hospital, Pierre, South Dakota, with the assist- 
ance of the US Department of Energy, drilled a 2176 ft well into 
the Madison Aquifer ot secure 108°F artesian flow water at 385 
gpm (475 psig shut-in pressure). The objective was to provide heat 
for domestic hot water and to space heat 163,768 sq. ft. Cost sav- 
ings for the first three years were significant and, with the excep- 
tion of a shutdown to replace some corroded pipe, the system has 
operated reliably and continuously for the last four years. 


1520 Geothermal Data And Theory 


18265 ee Acoustic and electrical properties of 
Mexican geothermal rock samples. Contreras, E.A.; King, 
M.S. (Lawrence Berkeley Lab., CA (USA); Instituto de In- 
vestigaciones Electricas, aca (Mexico)). Dec 1984. 
Contract AC03-76SF00098. 7p. (CONF-850107—3). NTIS, 
PC A02/MF A01; GPO Dep. File Number DE85007622. 
From 10. annual workshop on geothermal reservoir engi- 
ee ee 1985). 
Acoustic compressional and shear-wave velocities have been 


MPa. Electrical resistivities and associated phase angles have been 


measured on the same core samples as a function of frequency in 
the range 10 Hz to 10° Hz under drained conditions at hydrostatic 
confining stresses to 10 MPa. The electrical properties were meas- 
ured on samples tested in their fully saturated state, using brines of 
two different concentrations. 


16 Tidal Power Plants 

REFER ALSO TO CITATION(S) 18509 
17 WIND ENERGY 

1701 Availability (climatology) 


(STEV-VIND—84-22) Wind statistics from Swed- 

ish kasun light houses. Kvick, T.; Andersson, H. (Statens 

iverk, Stockholm (Sweden)). May ha 42p. (in 

Swoteiy. (SMHI-MK—1984-14). NTIS (US Sales Only), 
PC A038 Me A01. File Number DE85750589. 

We have analysed wind data measured at eight offshore light 
house towers on the Swedish coast. The light houses are located at 
a distance 20-40 kilometres away from the coast line and at sites 
which often are representative for potential wind energy. By wind 


three earlier type of light houses we have 10 years of data and from 
ee ee ee re eee 

the analyzed data can be summarized by the following points: The 
median wind speeds at 50 metres above ground are 7.4-8.3 m/s and 
then at 100 metres above ground about 8-9 m/s at the different 
light house sites. The wind energy potential varies up to 35 per 
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cent between different coast areas. The best potential seems to be at 
locations outside convex coastlines. Outside concave coastlines the 
situations are the opposite and therefore the wind speeds are rela- 
tive low. The median wind speeds at the best offshore site are, at 
least, 0.7 m/s higher then at the best onland site. That value corre- 
sponds to 25-30 per cent higher wind energy potential. Correspond- 
ing to more normal onland site the energy potential is 40-45 per 
cent higher and the median wind speed at least 1.0 m/s higher at 
the best offshore site. 


1705 Environmental Aspects 


18267 (STEV-VIND—84-21) TV-interference 
ments at Maglarp wind power plant. Sjoeberg, B.; Senders, 
L.; Te; U. (Statens Energiverk, Stockholm Sweden) 
Jan 19 . Un Swedish). NTIS — Sales Only), PC 
A02/MF ‘AO . File Number DE85750590 

Scattering of electromagnetic radiation by a wind turbine 
has been studied for television broadcasting at 200 and 600 MHz. 
The zone of interference is parabolic with an extension of about 2 
km and with forward scattering dominating. The interference was 
detected at both vertical and horizontal orientation of the turbine 
blades. 


1706 Wind Energy Engineering 


18268 (BMN—840101) Technical description of the dem- 
onstration plant of an autonomous wind energy system at the 
test field for small wind turbines of ECN at Petten. Breman, 
B. (Technische Hogeschool Eindhoven (Netherlands). Af- 
deling der Elektrotechniek). Jan 1984. 135p. (In Dutch). 
(EM—84-09). Technische Hogeschool Eindhoven (Nether- 
lands). Afdeling der Elektrotechniek. 

A technical layout is presented of the autonomous wind 
diesel hybrid system at the test field in Petten. A summary is pre- 
sented of the test performed on both the diesel engine, the wind 
turbine, the electrical system and the control system. 


18269 (DOE/BP—337) Wind Energy Assessment studies 
in the Cape Blanco area. Progress report, October 1982-Sep- 
tember 1983. Final seport, Wate, JL B ee R.W.; Katen, 
P.C. (Oregon State’ ve Corvallis (USA). Dept. of At- 
mospheric Science). May 1984. — AC79-81BP29182. 
170p. NTIS, PC A08/MF A011; 1; GPO Dep. File Number 
DE85008098. 

Site specific investigations of wind power potential have 
been conducted on the southern Oregon Coast for the past two 
years. This report describes two new studies that were initiated in 
this area and work conducted during the 1982-1983 contract period. 
The first is a wind farm feasibility study near Cape Blanco and the 
second is a joint study by two BPA contractors, United Industries 
Corporation (UIC) of Bellevue, Washington, and Oregon State Uni- 
versity Wind Resource Assessment Laboratory in Corvallis, 
Oregon. The secod study involves development and testing of a site 
assessment strategy on the southern Oregon Coast. The Cape 
Blanco Wind Farm Feasibility Study is a joint effort of BPA, Wind 
Farms Northwest (a private wind farm developer) and two north- 
west utilities, Pacific Power and Light and Portland General Elec- 
tric. OSU is contracted by BPA to provide the meteorological as- 
sessment for this study. The area under investigation is two adja- 
cent ranches with a combined area of 1500 acres (500 hectares). 
The work conducted during the initial year of the two-year study 
emphasized site selection of two meteorological tower locations 
and collection of kite data to assess the wind power potential. The 
work described also involves development of a numerical model 
based on site assessment strategy and the study area encompassing a 
larger area on the Southern Oregon Coast. The main purpose of 
the study is to develop a better input data set for the UIC’s two 
and three dimensional models. Part of this task included testing a 
technique for mapping large scale wind flow field irregularities 
using simultaneous aircraft and kite wind measurements. 
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18270 (DOE/R1/10370—T1) Vertical axis wind turbine. 
Final report. Hollrock, R.H. (Hollrock (Richard H.), 
Granby, CT (USA)). Jun 1983. Contract FG41-80R110370. 

eam A02/MF AO01;.1; GPO Dep. File Number 


The work reported consisted of the fabrication and whirl 
testing of a vertical axis wind turbine. Problems are reported in 
blade fabrication and balancing. It is planned to provide speed con- 
trol with a water agitator. (LEW) 


18271 (DOE/R1/10393—T1) [Installation of a wind tur- 
bine]. Final report. (Charlestown Energy Conservation 
Commission, RI (USA)). 15 Sep 1984. Contract FG41- 
80R110393. 6p. NTIS, PC A02/MF A01; 1; GPO Dep. File 
Number DE85006026. 

The acquisition and erection of a 10-kW Jacobs Wind Tur- 
bine by the Town of Charlestown is reported, including a financial 
statement. (LEW) 


18272 (DOE/R1/22240—T1) [Windmill boat]. Final 
report. Hawkins, H.S. (Hawkins (Havilah S.), Camden, ME 
(USA)). 12 Dec 1983. Contract FG41-81R122240. 6p. 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE85006028. 

The work reported was to develop and test a system for 
driving a boat with a propeller connected through gear boxes to a 
windmill. The boat fitted with this drive was a 20 ft. lapstrake 
double ended lifeboat. Another lifeboat was fitted with sails for 
comparison. A boat with a heavy displacement hull was chosen so 
as to simulate a cargo vessel. One advantage of the windmill over 
sail is the ability to sail into the wind. (LEW) 


18273 (EEV—81-01E) Large scale, electricity producing 
wind energy conversion systems. The Wind Power Program of 


the Ministry of Energy and the Electric Utilities in Denmark, 


Phase 1 and 2, January 1977-March 1981. (Danske El- 
vaerkers Forenings Udredningsafdeling (DEFU), Lyngby). 
Mar 1981. 104p. NTIS (US Sales Only), PC A06/MF AOi1. 
File Number DE85780228. 

The purpose of this report is to give a survey of the tests 
and analyses which have been made in the wind power program of 
the Ministry of Energy and the electric utilities in Denmark. The 
report includes the phases one and two of the program, i.e. the 
period from 1977 through the first couple of months of 1981. The 
third phase of the program could,pgt start before April 1981 when 
the Energy Research Program 1981 of the Ministry of Energy was 
passed. The tests carried out in phases one and two include the 
planning, engineering, erection and operation of large, electricity 
producing wind energy conversion systems (the two Nibe turbines) 
and measurements on and analyses of such systems (the Nibe tur- 
bines and the refurbished Gedser turbine). Analyses of where to 
locate wind energy conversion systems in Denmark have been 
made as well as analyses of the aerodynamic theory for the systems. 
These tests and analyses are of great importance to the evaluation 
of the possibilities of wind power in Danish electricity supply. The 
report is published by the steering group for the wind power pro- 
gram of the Ministry of Energy and the utilities and it is based on 
contributions from the various project leaders. In addition to this 
summarizing report, reports have been prepared all along on the 
activities of the various projects. For a more detailed description of 
the activities of the wind power program reference is made to these 
reports. 


18274 (NP—5770149, pp 17.1-17.37) Present situation 
and future possibilities of windmills in Denmark. Hjuler 
Jensen, P. Jan 1984. (In Danish). NTIS (US Sales Only), PC 
A16/MF AO01. File Number DE85770149. 

EFP-81. 

In Technological development and its impact on the future 
energy system. Appendix 2. Evaluation commissioned by the 
Danish Ministry of Energy. 

Scenarios of the future windmill development in Denmark 
forecast about 60,000 smaller windmills built until the year 2000. 
Windmill economy is expected to improve by at least 40%. New 
design and construction will result in cheaper products. Economy 
of the large windmill turbines, based on hitherto experience, seems 
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to be best for turbines with rotor diameter of 80 m. Concept inves- 
tigation indicate that such wind turbines can produce power for a 
price competitive to that of coal-produced power. 


18275 (SAND—84-1227) Markov method for simulating 
speed time series. McNerney, G.M.; 


non-Gaussian wind 

Veers, P.S. (Winds airy Se, NM (USA NM; Sandia Na- 
tional Labs., Albuq SA). J Sen 15 1985. Contract 
ACOATODEOOTES.” 2p N PC A02/MF A011; 1; GPO 


Dep. File Number D SOUT. 

This paper details a method which can be used to construct 
a wind simulator capable of generating wind time series with any 
distribution of hourly averages, exponentially decaying autocorrela- 
tion function, and a Gaussian realization of the turbulence. The 
method is based on a Markov random walk for hourly averages, 
and an inverse hourly transform of the power spectrum to produce 
short-term turbulence. The Markov process is discussed in the first 
section and the turbulence generator is covered in the second sec- 
tion. A description of the applications for which the model was de- 
veloped follows. 


18276 (SERI/SP—271-2647) Wind energy systems. Pro- 
gram summary for fiscal year 1983. (Solar Energy Research 
Inst., Golden, CO (USA)). Dec 1984. Contract AC02- 
77CH00178. 127p. NTIS, PC A07/MF A01; GPO Dep. File 
Number DE85002927. 


sy y 
Energy during fiscal year 1983. This review includes: history of the 
program and its current research focus; organization of the pro- 
gram and research responsibilities of participating laboratories and 
organizations; elements of the program and their budgets; achieve- 
ments of the program to the end of fiscal year 1983; summaries of 
major contracts and projects; and major publications. 


18277 Windfarm strategies: the economies of scale. 
Bergey, K.H. (Bergey Windpower Co., Inc., at pp 63-74 
of Proceedings of the Wind Energy Expo '8 Alexandria, 
VA, USA; American Wind Energy Raentilan (1983). 
(CONF-831093—). 

From Wind expo ‘83 and AWEA national conference; San 
Francisco, CA, USA (16 Oct 1983). 

Interest in windfarms appears to be increasing in all parts of 
the country. The development strategy for each windfarm involves 
a number of complex choices, most of them having to do with 
matching the windpower generators to the site. Selecting the size 
of the individual windmill units is a major factor in this process. 
Conventional wisdom asserts that the economies of scale favor very 
large wind machines. The Department of Energy allocation of 
R&D funds is based on this presumption. A comparison of two dis- 
tinctly different approaches to windfarm development suggests that 
this presumption may be in error. A windfarm made up of a large 
number of small machines can have a higher power density than an 
equivalent windfarm made up of very large machines. Furthermore, 
production economies result in lower costs per installed kilowatt 
for the small machine farm. The following paper compares the cost 
and output of a windfarm made up of Boeing MOD-2 (2.5 mega- 
watt) windpower generators with those of a windfarm consisting of 
Bergey EXCEL (10 kw) windpower generators. The results sug- 
gest that power density can be increased by up to 60%, and that 
installed costs can be reduced by more than 20% by using small 
machines rather than the very large megawatt size units. 
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18278 (DOE/RA/50421—T1) Studies in nonlinear large 
scale systems theory. Final September 1980-April 
1984. Baillieul, J. (Scientific Systems, Inc., Cambridge, MA 
(USA)). 1984. Contract ACO01-80RA 50421. 75p. NTIS, PC 
A04/MF AO1; 1; GPO Dep. File Number DE85006826. 
Whether decentralized control is feasible and desirable for a 
large scale system depends to a large extent on its dynamic struc- 
ture. The objectives of this contract have been (1) to develop new 
theoretical techniques to analyze and simplify nonlinear differential 
equations models of large scale systems, and (2) to investigate the 
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The following appendices are included: (1) make-up water 
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18280 (ANL/MHD—84-5) Materials for application in 
MHD steam bottoming plant: summary report. Natesan, K. 
(Argonne National Lab., IL (USA)). Nov 1984. Contract 
W-31-109-ENG-38. 108p. NTIS, PC A06/MF A01; GPO 
Dep. File Number DE8 123. 

Metallic materials selected for the construction of compo- 
nents in the steam bottoming plants of an open-cycle coal-fired 
magnetohydrodynamic (MHD) generator must withstand the corro- 
sive conditions created by sulfur dioxide and sulfated seed particles 
in the combustion gas stream. A high-temperature corrosion pro- 
gram has been conducted to evaluate the corrosion behavior of se- 
lected ASME-coded boiler materials in simulated combustion at- 
mospheres with air/coal combustion stoichiometric ratios in the 
range 1.01 to 1.30. A majority of information has been obtained in 
laboratory test facilities with an exposure time of ~ 500 h and gas 
temperatures in the range 1100 to 1150 K. Results are presented on 
the influence of key variables such as metal temperature, combus- 
tion stoichiometric ratio, alloy composition, and presence of depos- 
its such as seed and fly ash on the corrosion scale morphologies 
and thicknesses. Results from tests conducted in the Fossil Energy 
deposits are presented and compared with the laboratory test data. 
The data, in general, indicate that high-chromium alloys such as 
type 310 stainless steel and Incoloy 800 are suitable for steam heat- 
ers with tube temperatures above 750 K. Based on the observed 
corrosion rates, low-chromium alloys appear to be suitable for serv- 
ice below about 700 K. The results to date suggest that commer- 
cially available ASME-coded alloys are suitable for MHD steam 
heaters. Even though a significant body of corrosion information 
has been obtained in the present program, further tests are needed, 
especially for longer times and in large MHD bottoming facilities, 
to substantiate the results and develop performance envelopes for 
materials exposed to MHD environments. 14 references, 106 fig- 
ures, 12 tables. 


(DOE/BP—373) Pacific Northwest loads and re- 
echnical 


sources. T appendix. (USDOE Bonneville Power 
inistration, Portland, OR. Div. of Power Resources 
Planning). Dec 1984. 540p. NTIS, PC A23/MF AOI; 1; 
GPO Dep. File Number DE85008076. 

This document addresses the current projection of loads and 
resources in the region for 20 operating years (OY) 1984-1985 
load forecast from the 1984 BPA long-term load forecast are shown 
in Sections II through VI. Studies are completed for the high and 
low loads and are summarized in the Executive Summary. The sup- 
port tables for high and low are not included in this Appendix due 
to the overwhelming amount of data that would need to be present- 
ed. 
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18262 (DOE/ET/15020—1634-Vol.3) Primary heater 
module, Phase II. Volume III. Final report, F 1980- 
November 1983. Cam: , J. (Rockwell Internati Corp., 
Canoga Park, CA (USA). Rocketdyne Div.). Dec 1983. 
Contract AC21-80ET15020. 285p. NTIS, PC A13/MF A011; 
1; GPO Dep. File Number DE8 562. 

Research was conducted on components and subassemblies 
of coal-fired heaters suitable to supply the heat input to closed- 
cycle gas turbine-based cogeneration systems of 25 to 50 MWe 
electrical output. Three concepts were researched: (1) a dry 
bottom, pulverized coal-fired radiant furnace heater for 1450° to 
1550°F turbine inlet temperature; (2) an atmospheric pressure fluid- 
ized bed fired heater for 1450° to 1550°F; and (3) a heater employ- 
ing atmospheric pressure fluidized beds in series, for 1750°F turbine 
inlet temperature. The series beds concept employs ceramic heating 
surface in its high-temperature bed. Both laboratory and field test- 
ing was conducted on heating surface materials durability in the 
pulverized coal and fluidized bed environments. Burner and furnace 
designs were researched for pulverized coal heaters employing 
large quantities of flue gas recirculation to moderate the furnace 
heat flux. A 6’ by 6’ fluidized bed was assembled and tested for ma- 
terials and operational research on the 1450° to 1550°F heater con- 
cept. A ceramic-to-metal joint concept was devised, fabricated and 
made ready for test. The conceptual commercial heater concepts 
were refined. The program results indicate that each of the three 
heater concepts is technically feasible. The fluidized bed concepts 
are judged most likely to be both technically and commercially fea- 
sible. Their continued development is recommended. This volume 
deals with pulverized coal heat exchanger technology, cold flow 
model studies of burners and furnaces, and materials testing for cor- 
rosion. 


18283 (DOE/ET/15020—1634-Vol.4) Primary heater 
module, Phase II. Volume IV. Final report, February 1980- 
November 1983. Campbell, J. (Rockwell International Co 
Canoga Park, CA (USA), are Div.). Dec 19 3. 
Contract AC21-80ET15020. 248p. NTIS, PC All/MF A011; 
1; GPO Dep. File Number DE85004563. 

Research was conducted on components and subassemblies 
of coal-fired heaters suitable to supply the heat input to closed- 
cycle gas turbine-based cogeneration systems of 25 to 50 MWe 
electrical output. Three concepts were researched: (1) a dry 
bottom, pulverized coal-fired radiant furnace heater for 1450 to 
1550 F turbine inlet temperature, (2) an atmospheric pressure fluid- 
ized bed fired heater for 1450 to 1550 F, and (3) a heater employing 
atmospheric pressure fluidized beds in series, for 1750 F turbine 
inlet temperature. The series beds concept employs ceramic heating 
surface in its high-temperature bed. Both laboratory and field test- 
ing was conducted on heating surface materials durability in the 
pulverized coal and fluidized bed environments. Burner and furnace 
designs were researched for pulverized coal heaters employing 
large quantities of flue gas recirculation to moderate the furnace 
heat flux. A 6 ft by 6 ft fluidized bed was assembled and tested for 
materials and operational research on the 1450 to 1550 F heater 
concept. A ceramic-to-metal joint concept was devised, fabricated 
and made ready for test. The conceptual commercial heater con- 
cepts were refined. The program results indicate that each of the 
three heater concepts is technically feasible. The fluidized bed con- 
cepts are judged most likely to be both technically and commercial- 
ly feasible. Their continued development is recommended. This 
volume is concerned with materials and materials testing (including 
silicon carbide tubes and the fabrication of tubes and joints). 


18284 (OE/ET/15020—1634-Vol.6) Primary heater 
module, Phase II. Volume 6. Final report, February 1980-No- 
vember 1983. Campbell, J. (Rockwell International Corp., 
Canoga Park, CA. (USA). Rocketdyne Div.). Dec 1983. 
Contract AC21-80ET15020. 70p. NTIS, PC A04/MF AOl; 
GPO Dep. File Number DE85004573. 

Research was conducted on components and subassemblies 
of coal-fired heaters suitable to supply the heat input to closed- 
cycle gas turbine-based cogeneration systems of 25 to 50 MWe 
electrical output. Three concepts were researched: (1) a dry 
bottom, pulverized coal-fired radiant furnace heater for 1450 to 
1550°F turbine inlet temperature, (2) an atmospheric pressure fluid- 
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ized bed fired heater for 1450 to 1550°F, and (3) a heater employ- 
ing atmospheric pressure fluidized beds in series, for 1750°F turbine 
inlet temperature. The series beds concept employs ceramic heating 
surface in its high-temperature bed. Both laboratory and field test- 
ing was conducted on heating surface materials durability in the 
pulverized coal and fluidized bed environments. Burner and furnace 
designs were researched for pulverized coal heaters employing 
large quantities of flue gas recirculation to moderate the furnace 
heat flux. A 6’ by 6’ fluidized bed was assembled and tested for ma- 
terials and operational research on the 1450 to 1550°F heater con- 
cept. A ceramic-to-metal joint concept was devised, fabricated and 
made ready for test. The conceptual commercial heater concepts 
were refined. The program results indicate that each of the three 
heater concepts is technically feasible. The fluidized bed concepts 
are judged most likely to be both technically and commercially fea- 
sible. Their continued development is recommended. 


18285 (DOE/MC/20228—1653) Low Emission Combus- 
tor Technology Program. Comprehensive data report, October 
1, 1982-October 31, 1984, Lew, H.G.; Toof, J.L. (Westing 
house Electric Corp., Concordville, PA (USA). Combustion 
Turbine Systems Div.). 1984. Contract AC21- 
82MC20228. 241p. NTIS, PC All/MF A01; 1; GPO Dep. 
File Number DE85000820. 

Westinghouse has carried out a program to evaluate coal 
water mixture (CWM) in a low emission staged rich-lean combustor 
for stationary combustion turbines. A fuel-flexible combustor that 
met low emission objectives in previous work, the Multiannular 
Swirl Burner (MASB) was selected for the tests. A 10 inch diame- 
ter MASB combustor configuration was designed for CWM com- 
bustion, fabricated, and tested in the Advanced Combustor Devel- 
opment Rig at CTSD Development Center (Concorcville, PA). 
Tests have been performed burning a petroleum distillate, distillate 
with pyridine to simulate fuel bound nitrogen, methane, and CWM. 
This Topical Report contains the MASB design, analytical combus- 
tor flow field calculations, and the test data summary and observa- 
tions for each test. Appendix A contains the detailed results of the 
combustor flow field calculations in graphic form. Appendices B 
and C contain data summaries and temperature plots for each test. 


18286 (DOE/MC/20241—1766) Gas turbine systems re- 
search and development. Second topical report. Giramonti, 
A.J.; Blecher, W.A. (United Technologies Research Center, 
East Hartford, CT (USA)). Sep 1984. Contract ACZ21- 
83MC20241. 452p. NTIS, PC A20/MF A01; 1; GPO Dep. 
File Number DE85008162. 

The objectives of this program were to define the most at- 
tractive gas turbine power system that could operate on coal-de- 
rived fuel and to identify a research and development program that 
could lead to commercialization. The power systems investigated 
included a combined cycle system for baseload application and a 
simple cycle gas turbine for peaking application. The coal-derived 
fuels included a partially-cleaned fuel gas and a coal-water mixture. 
Both fuel systems were investigated for the baseload application, 
whereas only the coal-water mixture was investigated for the peak- 
ing application. The focal activity of the program was a compre- 
hensive systems analysis which addressed critical technical, eco- 
nomic, environmental, and reliability issues. This analytical effort 
followed closely the spirit of systems analysis in that it drew on ex- 
isting information to the maximum extent possible in order to mini- 
mize duplication of past efforts. Complementing the analytical ef- 
forts were two experimental tasks to prepare beneficiated coal sam- 
ples and to quantify the physical properties of coal water mixtures 
made from the samples. Results of the systems analysis are present- 
ed herein. Starting with the general study guidelines and environ- 
mental concerns, the characteristics of the coal-derived fuels are 
given and the related system design considerations are described. 
The conceptual design, performance, reliability, and cost estimates 
are presented for the two baseline combined cycle system and the 
baseline peaking system. Results of key parametric and trade-off 
studies are also described. Cost of electricity estimates are given for 
the three systems, and comparisons are made with the conventional 
power generation alternatives. Finally, the technical problem areas 
are described. 
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18287 Pe emote ay Gas turbine systems re- 
G.A. Guel Een on Schenectady, Ny (USA). Gas 
Turbine Div.). 1984. Contract AC21-83MC20315. 379p. 
NTIS, PC A117 A01; 1; GPO Dep. File Number 
DE85008192. 


Objectives were to identify promising gas turbine combined 
for 


18288 (DOE/MC/20315—1767-Exec.Summ.) Gas turbine 
systems research and development 

mary. Cincotta, G.A. (General Electric Co., Schenectady, 
NY (USA). Gas Turbine Div.). Feb 1985. Contract AC21- 
83MC20315. 18p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85008268. 


pouible commercaiation of cou-burning gue turbine combined 
cycles. 


18289 (DOE/MC/20324—1765) — turbine systems re- 
search and 


1983-October 

Mulik, P.R.; Vidt, EJ; WwW 

Electric Corp., Concordville, PA (USA). Combustion Tur- 
bine Systems Div.). Jan 1985. Contract AC21-83MC20324. 
51lp. NTIS, PC A22/MF A011; 1; GPO Dep. File Number 
DE85007722. 

This report presents the results of a study to evaluate the 
feasibility of using dirty coal-derived fuels in combustion turbine 
systems. The fuels selected for the Westinghouse study were coal 
gas and a coal/water slurry. Results show that both fuels, when 
used in properly configured systems, can produce power at signifi- 
cantly lower cost than conventional coal-fired systems. 


18290 (NP—5780250) Straw as fuel in district 
plants. Gaustad, A. (Rolf Aalerud A/S, Hamar (Norway)). 
Aug 1983. 67p. (In Norwegian). NTIS - Sales Only), PC 
A04/MF A0O1. File Number DE85780250. 

Different types of district heating plants fuelled by straw are 
compared for location at Hamar (Norway). Production capacity, 
handling costs etc. are discussed. 


18291 (NZERDC—14) Combined cycle power generation. 
Morris and Wilson (New Zealand); Tent Watson and 
Noble (New Zealand). (New Zealand Energy Research and 
= ment Committee, Auckland). Oct 1976. 48p. New 
Energy Research and Development Committee, 
actiend 
This review examines the ‘state of the art’ of combined cycle 
power generation from a variety of aspects. It shows that where 
gas is available recuperative combined cycle plant has many advan- 
tages over conventional steam plant. These advantages are mainly 
in capital cost, fuel consumption and environmental impact. These 
advantages warrant a comprehensive feasibility report which 
should be completed before an irrevocable commitment is made to 
the current proposals for gas fired steam stations. 
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nomic and technical conditions. This document consists of six chap- 
ters and two appendices. A more thorough description of coal- 
based electric energy systems is presented in the Introduction and 
Chapter 1. Each of the subsequent chapters describes technologies 
for five system components: Western coal resources (Chapter 2), 
coal transportation (Chapter 3), coal gasification and gas transmis- 
sion (Chapter 4), and electric power transmission (Chapter 6). 


18293 (STF—15A83008) Technical- and economical spec- 
ifications and environmental evaluations of a 8MW coal-fired 
fluidized bed plant projected at Blindern, University of Oslo. 
Evensen, E. (SINTEF, Trondheim (Norway)). Feb 1983. 
101p. (in Norwegian). NTIS (US Sales Only), PC A06/MF 
AOl. File Number DE85780263. 

The existing energy- and power demand of the space heating 
systems at the University of Oslo (Norway) are evaluated. The 
report deals with a coal-fired fluidized bed plant project with an 
optimum output of 8MW. The demand analysis, the technical and 
also the environmental evaluations are discussed. The energy con- 
tribution of this plant is estimated to be 27300 MWh/years. 
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18294 (@OE/PC/70259—T3) Unified projection of the 
performance and economics of radiation-initiated NO/sub x// 
SO/sub x/ emission control technologies. Quarterly progress 
report No. 1, October 1, 1984-December 31, 1984. Person, J.; 
Ham, D.; Boni, A. (Physical Sciences, Inc., Andover, MA 
(USA)). 1985. Contract AC22-84PC70259. ‘18p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85005943. 

The principal objective of the program is to develop unified 
projections of performance limits and to carry out economic eval- 
uations and intercomparisons for advanced radiation initiated NO/ 
sub x//SO/sub x/ post-combustion control concepts. These include 
the e-beam technique which has been evaluated in large scale de- 
vices (and is currently being demonstrated in a coal-fired utility- 
boiler slipstream), the low temperature plasma/discharge and 
microwave concepts which are at laboratory development stages, 
and laser/photo-lamps concepts which have not been seriously in- 
vestigated to date. Other objectives of the proposed program are to 
identify critical parameters which have not been measured and to 
design experiments to obtain these data. Thus far, work has begun 
on building a database on various electron beam radiation process- 
es. Most of the available Japanese information has been obtained; 
US information sources are being pursued. The computer code 
CHEMKIN has been selected for use in the model. The code is dis- 
cussed. 6 references, 3 figures. 


ERA-10/10 / 2502 


2003 Power Transmission And Distribution 


REFER ALSO TO CITATION(S) 18086 


18295 baht oar se: model, Ervik, M.; Fikke, S. 
roe Forskningsinstitutt, Trondheim- 
(Norway)). “1982. 42p. (In Norwegian). NTIS (US 
Sule Guy). PC A03/MF AOl. File Number DE85780254. 
The report describes the work to develop a mathematical 
model to estimate the ice loading on power transmission lines from 
general meteorological data. The work started in 1974 and a sum- 
mary of the status at the time of writing is given. It is claimed that 
application of this model will give better estimates of the ice loads 
than before. A table with comparisons between measured and com- 
puted ice loads is presented. 


18296 (EPRI-EL—3727) Field demonstrations of commu- 
nication systems for distribution automation, Phase 2. Final 
report. Poteat, B.; Hay, D. (Westinghouse Electric Corp., 
Raleigh, NC (USA); Detroit Edison Co., MI (USA)). Nov 
1984. 127p. Research roa Center, P.O. Box 50490, Palo 
Alto, CA 754303 $14.50. File Number T185920178. 

The system was designed to provide metering information 
on the distribution system using bidirectional carrier communica- 
tions on the distribution lines. A computer at the dispatch control 
center controlled the system. The computer stored, for later analy- 
sis, data collected from the remote terminals. Signal propagation 
measurements were made at 500 homesites and at 3 primary feeder 
locations on the distribution system prior to formal system oper- 
ation. The ability to communicate with each remote device for 
each attempt averaged over 96 percent, over the six-month oper- 
ational period. When the distribution circuits were sectionalized to 
the two alternate configurations, the communication performance 
remained virtually the same. Functional performance, data collec- 
tion for all functions, exceeded 99 percent. The project demonstrat- 
ed that power-line carrier will satisfy communication requirements 
for autcmated distribution. 


18297 (EPRI-EL—3728) Guidelines for evaluating distri- 
bution automation. Final report. Bunch, J.B. Jr. (General 
Electric Co., Malverne, PA (USA). Power Systems Man- 
agement Business Dept.). Nov 1984. 635p. Research Reports 
Center, P.O. Box 50490, Palo Alto, CA 94303 $44.50. File 
Number T185920175. 

A methodology is described for use in determining the eco- 
nomic feasibility of automation of electric distribution systems. Ap- 
proximately 40 functions and/or subfunctions for the distribution 
substation, primary, and secondary levels including load manage- 
ment and remote metering are included. Provision is contained for 
economic evaluation of distribution line carrier, radio, and tele- 
phone distribution communication systems. The utility first analyzes 
the selected distribution system over a period of future years assum- 
ing growth of the distribution system is satisfied without further au- 
tomation. Next, implementation of selected distribution automation 
functions is assumed by the utility. The present value and annual 
revenue requirements of the alternative expansion plans including 
potential benefits of distribution automation at the generation, trans- 
mission, and distribution levels of the utility system are determined. 


18298 (EPRI-EL—3754) Development of a field method 
for measuring PCBs in oil. Final report. Palumbo, A.J.; 
Dulin, D.; Mill, T. (Westinghouse Electric Corp., Sharon, 
PA (USA). Materials Manufacturing Technology Dept.; 
SRI International, Menlo Park, CA (USA)). Nov 1984. 91p. 
Research Reports Center, P.O. Box 50490, Palo Alto, CA 
94303 $11.50. File Number T185920082. 

The original objectives of this project were to develop a 
low-cost, portable, and easily interpreted field method for screening 
transformer oils for possible PCB contamination and to examine po- 
tential low cost chemical methods for quantitatively measuring 
PCB's in oil. During the course of these studies, several kits became 
commercially available which appeared to meet the objectives for 
the PCB screening kit development. Efforts were then redirected 
toward evaluating these commercial kits for use under field condi- 
tions. It was found that all kits required modifications to assure 
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more reliable results. The Manleh kit was modified and proved to 
be capable of meeting the project objectives. A potentially useful 
reaction scheme was discovered for detecting PCB's in oils. This 
reaction scheme used ultraviolet light to selectively dechlorinate 
the PCB molecules. A sequence of steps was proposed and tested 
for applying this methodology. The detection scheme proved to be 
useable in the laboratory, but additional refinement of the tech- 
niques and equipment will be required to make the method applica- 
ble in the field. 


18299 (EPRI-EL—3777) Load transfer mechanisms in 
rock sockets and anchors. Final Pease, K.A.; Kul- 


report. 
Ene F. H. (Cornell Univ., Ithaca, NY (USA). Geotechnial 
Group). Nov 1984. . Research Reports 
94303 $13.00. File 


Come P . Box 50490, Palo Alto, 
Number 1185920081. 

This study presents a comprehensive analysis of rock socket 
and anchor behavior, which includes the failure mode, capacity, 
and deformations. The methods of analysis were obtained from a 
combination of original concepts and summaries of preexisting 
methods. The original concepts are based on both theoretical con- 
siderations and observations of actual socket behavior. The data 
used for both analytical and verification purposes were obtained 
from published sources. The results show that rock sockets and an- 
chors can fail by any one of four modes, including: tensile failure of 
the tendons, pullout of the tendons from the grout, grout-rock 
interface slip, and rock mass uplift. Only the latter two are geotech- 
nical problems investigated in detail. 


18300 (EPRI-EL—3819) Flexible gas-insulated cable 
design for 500-kV transmission. Final report. Miller, D.B.; 
Netzel, P.C.; Ponder, J.Z. (Brown Boveri Electric, Inc., 
Chalfont, PA (USA)). Jan 1985. 86p. Research Reports 
Center, Box 50490, Palo Alto, CA 94303 $11.50. File 
Number T1I85920214. 

This report describes the continued program to develop a 
500kV flexible gas-insulated cable for electric power transmission. 
New space insulator materials were tested to replace the acrylic- 
imide material, but none showed equivalent desired characteristics, 
particularly arc track resistance. Production runs of 330mm 
(230kV) and 390mm (345kV) cable were made in order to measure 
withstand and breakdown electric strengths of production-quality 
cable. Although basic impulse and a-c specifications for 345kV and 
a-c requirements for 230kV were marginally achieved, the electrical 
strengths of the production cables are below the test levels for 
short, specially cleaned sections, which were also tested. 


18301 (ERATL—85/10/XAB) Brittle fracture problem in 
composite insulators. Greenwood, J.H. (ERA Technolo 
Ltd., Leatherhead (UK)). Apr 1984. 39p. (ERA—84-0068). 
NTIS, PC $75.00. 

The report traces the documented incidences of brittle frac- 
ture in composite suspension insulators for use on high voltage 
transmission lines, and presents the subsequent investigations. It de- 
scribes the part played by electrical activity, stress corrosion and 
humidity, and compares similar failures that have taken place in 
electric traction insulators. It then goes on to review related work 
on the humidity effects, stress corrosion, fatigue and partial dis- 
charges in glass fiber reinforced plastics in general. The final sec- 
tion summarizes the present understanding of the problem and the 
various measures taken by different manufactures to avoid it in the 
future. The need for acceptance criteria in this respect is outlined. 


18302 Fault finder. Bunch, R.H. (to t. of Energy). 
US Patent Application 6-574,510. 27 Jan 1984. 35p. 

The present invention relates generally to automated circuit- 
ry for detecting and locating faults in electrical transmission lines. 
It comprises electronic circuits at both a master unit and a remote 
unit linked to one another through conventional communication fa- 
cilities. This disclosure relates to a unique system for synchronizing 
operation of a remote and master unit, and for facilitating transfer 
of information between them through a conventional communica- 
tion line. It eliminates the need for more expensive specialized com- 
munication facilities required by systems that preceded it. 
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nited Engineers 
and Constructors, Inc., SA)). Sep 1983. 
Contract W-31- tO ENG 38 4 22p. 


PC Al8/MF 
A01; 1; GPO Dep. File Number D: 5007322 
Purpose of the program is to develop current technical and 
cost information for nuclear and comparison electric power gener- 
ating stations. Purpose of this Technical Reference Book is to pro- 
vide the current technical bases for each of the technical 
data models updated in the Sixth Update (1983). It contains a set of 
detailed system design descriptions for these technical data models, 
which are supplemented with engineering drawings. The system 
design descriptions reflect regulatory and industry practice and ex- 
perience for nuclear and coal-fired power generating stations that 
are current for January 1, 1983. 


18304 Liquid uranium alloy-helium fission reactor. 
Minkov, V. (to Dept. of Energy). US Patent Application 6- 
620,308. 13 Jun 1984. 16p. Contract W-31-109-ENG-38. 

This invention describes a nuclear fission reactor which has 
a core vessel and at least one tandem heat exchanger vessel coupled 
therewith across upper and lower passages to define a closed flow 
loop. Nuclear fuel such as a uranium alloy in its liquid phase fills 
these vessels and flow passages. Solid control elements in the reac- 
tor core vessel are adapted to be adjusted relative to one another to 
control fission reaction of the liquid fuel therein. Moderator ele- 
ments in the other vessel and flow passages preclude fission reac- 
tion therein. An inert gas such as helium is bubbled upwardly 
through the heat enandaes-veindh ciietitild' eh eats tie Sages tout 
upwardly therein and unidirectionally around the closed loop and 
downwardly through the core vessel. This helium gas is further di- 
rected to heat conversion means outside of the reactor vessels to 
utilize the heat from the fission reaction to generate useful output. 
The nuclear fuel operates in the 1200 to 1800°C range, and even 
higher to 2500°C. 
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REFER ALSO TO a 18336, 18348, 18350, 18365, 18376, 18382, 
18383, 18385, 18388, 1 8394, 18408, 18411, 18412, 18421, 18422, 18423, 
18424, 18428, 18429, 1aaai 13434 18439, 18441, 18445, 18447, 18449, 18451, 
18453, 18454, 18456, 18457, 18460, 18467, 18487, 18646 


(AIF/NESP—028) Characterization of the tempo- 
rary radiation work force at US nuclear power plants. Law- 
rence, M.F.; Skolnik, J.; Cohen, S.C.; Goldin, D.J. (Faucett 
(Jack) Associates, Inc., Chevy Chase, MD (USA); Cohen 
(s) and Associates, Inc., McLean, VA (USA)). May 1984. 

119p. Atomic Industrial Forum, Inc., 7101 Wisconsin Ave., 
esda, MD 20814. File Number T185901001. 

The purpose of this study was to define and characterize the 
non-permanent radiation work force. The study attempted to deter- 
mine why temporary workers are required, how they are supplied, 
and their demographics. Moreover, the study compared the training 
in radiation received by permanent and temporary radi- 
ation workers, and developed exposure profiles for radiation work- 
ers by category. Radiation exposures were also compared between 
categories of workers for specific high-exposure tasks. The princi- 
pal findings are summarized. 


18306 (BNL-NUREG—28904) Simulation of BWR oper- 
ation with the ARMP code system. Cokinos, D.; Kohut, P.; 
Diamond, D. (Brookhaven National Lab., U pton, NY 
(USA)). Jan 1981. Contract AC02-76CH00016. 6p. (CONF- 
eae NTIS, PC A02/MF AOi - GPO. File Number 
1185004734 

From “American Nuclear Society’s annual meeting; Miami 


Beach, FL, USA (7 Jun 1981). 

The Advanced Methodology Program (ARMP) 
code system has been used for the simulation of Cycle 1 operation 
of the Quad Cities 1 reactor. This project was undertaken by 
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Brookhaven National Laboratory (BNL) with the dual ofjectives 
of: (1) developing an in-house capability for simulating boiling 
water reactor (BWR) incore conditions; and (2) verifying parts of 
the ARMP code system. 


(EPRI-NP—3684-SR-Vol.2, Pp 1.1-1.24) Status of 
the Remedy Development Task of the WR owners group 
IGSCC research program. Jones, R.L. (Electric Power Re- 
search Inst., eae = Sep 1984. Research Reports 
Center, P.O. Box 50490, Palo Alto, CA 94303 $50.50. File 
Number T185920099. (CONF-8311208—Vol.2). 
From 2. seminar on countermeasures for pipe cracking in 
Palo Alto, CA, USA (15 Nov 1983). 
studies have shown that at a fundamental level, 
the initiation and growth of integranular stress corrosion cracks 
(IGSCC) involves a complex interplay between the rates of a 
number of processes occurring simultaneously in the metal, in the 
water environment, and at the metal-environment interface. These 
studies have also revealed that from a practical point of view, there 
are three separate approaches that can be taken to mitigate plant 
problems caused by IGSCC, namely, to reduce either the tensile 
stress level, or the susceptibility of the material, or the aggressive- 
ness of the service environment. The Remedy Development Task 
has been successful in achieving its goal of providing a range of 
proven options suitable to meet the needs of both operating plants 
have been shown in qualification tests on welded pipe specimens to 
be effective countermeasures for BWR pipe cracking. All six of 
these remedies have received at least a limited endorsement from 
the USNRC and most of them have already been implemented in 
the field. Screening and qualification testing of environment-related 
remedies is not yet complete because these remedies involve pro- 
tracted in-plant feasibility and verification studies. 


18308 (EPRI-NP—3684-SR-Vol.2, pp 2.1-2.10) Qualifi- 
cation of solution heat treatment, corrosion resistant 

and heat sink welding. Gordon, G.M. (General Electric Co., 
San Jose, CA). Sep 1984. Research Reports Center, P.O. 
Box 50490, Palo Alto, CA 94303 $50.50. File Number 
T1I85920099. eee 1208—Vol.2). 

From 2. seminar on countermeasures for pipe cracking in 
BWRs; Palo Alto, CA, USA (15 Nov 1983). 

Full-size welded pipe statistical tests have been conducted to 
evaluate the improvement in intergranular stress corrosion cracking 
resistance of four piping remedies. These methods, which are com- 
pared to reference Type 304 stainless steel, include solution heat 
treatment after butt welding, two techniques for application of a 
corrosion resistant cladding to the pipe inside surface, and heat sink 
welding. Factors of improvement are reported for each remedy. 


18309 (EPRI-NP—3684-SR-Vol.2, pp 3.1-3.16) Qualifi- 
cation of Induction Heating Stress Improvement as a pipe 
remedy. Offer, H.P. (General Electric Co., San Jose, CA). 
Sep 1984. Research Reports Center, P.O. "Box 50490, Palo 
Alto, CA 94303 $50.50. File Number T1I85920099. (CONF- 
8311208—Vol.2). 

From 2. seminar on countermeasures for pipe cracking in 
BWRs; Palo Alto, CA, USA (15 Nov 1983). 

The Induction Heating Stress Improvement (IHSI) Program 
described in this paper optimized and qualified a method to mitigate 
the occurrence of integranular stress corrosion cracking (ICSCC) in 
compressive residual stresses at the inside wall surface (and subsur- 
face) of a pipe weldment. It is intended for use on susceptible weld 
heat-affected zones in Types 304 and 316 stainless steel piping sys- 
tems now in plants where other improvement methods are not 

ical. The IHSI process was extensively qualified as an IGSCC 
remedy for BWR piping, and plant reliability will be significantly 
enhanced by IHSI treatment. 


18310 (EPRI-NP—3684-SR-Vol.2, 4.1-4.26) Last 
Pass Heat Sink Welding. Herra, M.L.; ek R.M.; Offer, 
H.P. (General Electric Co., San Jose, CA). Sep 1984. Re- 
search Reports Center, P.O. Box 50490, Palo Alto, CA 
Vol2) $50.50. File Number 1185920099. (CONF-8311208— 


From 2. seminar on countermeasures for pipe cracking in 
BWRs; Palo Alto, CA, USA (15 Nov 1983). 

‘A two year program was conducted which optimized and 
qualified Last Pass Heat Sink Welding (LPHSW) processes as a 
remedy for integranular stress corrosion cracking (IGSCC) in 
welded type-304 stainless steel piping. This reports the highlights of 
the program which developed processes for both horizontal and 
vertical piping of up to 24” in diameter. Process development was 
guided by finite element modeling of the LPHSW process based on 
the nugget area heating method. This effort established that the 
process would produce highly compressive residual stresses if ade- 
quate water flow is maintained in pipe of both small and large di- 
ameter. The analysis also established that a single pass process 
would produce the desired residual stresses. Process qualification 
tests verified that LPHSW is a viable remedy for IGSCC. 


18311 (EPRI-NP—3684-SR-Vol.2, 5.1-5. 1 yon 
growth rates and effectiveness of LP 
diameter type 304 stainless steel BWR pipe. Olson, No An- 
derson, W.E.; Hartzog, H.R.; Pappas, R.A. (Battelle Pacific 
Northwest Laboratories, Richland, WA). 1984. Re- 
search Reports Center, P.O. Box 50490, Palo Alto, CA 
Volz) $50.50. File Number T185920099. (CONF-8311208— 
(o) 

From 2. seminar on countermeasures for pipe cracking in 
BWRs; Palo Alto, CA, USA (15 Nov 1983). 

Large-diameter pipe tests were conducted at Battelle, Pacific 
Northwest Laboratories on 24-in. diameter Schedule 80 Type 304 
stainless steel pipe to determine the effectiveness of the last pass 
heat sink weld (LPHSW) remedy to improve resistance to stress 
corrosion cracking under simulated boiling water reactor environ- 
mental and loading conditions. Two tests were conducted at 288°C 
(550°F) with 6-ppm O2 water at a maximum axial loading of 124 
MPa (18 ksi) under two cyclic mechanical loadings. Nondestructive 
examinations were conducted at various times using ultrasonic and 
dye penetrant techniques. The results of the tests are discussed in 
detail and show the LPHSW remedy to significantly delay or pre- 
vent stress corrosion crack initiation. 


18312 (EPRI-NP—3684-SR-Vol.2, pp 6.1-6.24) Studies 

on weld overlay for repair. Newell, W.F. Jr. (J.A. Jones Ap- 

plied Research Co., Charlotte, NC). Sep 1984. Research Re- 

— Center, P.O. "Box 50490, Palo Alto, CA 94303 $50.50. 
Number TI85920099. (CONF-831 1208—Vol.2). 

From 2. seminar on countermeasures for pipe cracking in 
BWRs; Palo Alto, CA, USA (15 Nov 1983). 

The application of weld overlay to the outside diameter of 
pipe welds has become an effective interim repair to extend the 
useful life of welds exhibiting intergranular stress-corrosion crack- 
ing. Overlays can restore the structural integrity of a pipe weld and 
can induce compressive stress fields that possess the ability to mini- 
mize or prevent further crack growth. In addition, the duplex weld 
deposits used in weld overlay applications provide a barrier to 
through-wall crack propagation. Weld overlay is currently being 
utilized as an interim repair; its use, size, and predicted effectiveness 
are generally based upon analytical computer models. 


18313 (EPRI-NP—3684-SR-Vol.2, pp 7.1-7.15) Analyti- 
cal considerations for stress related remedies. Rybicki, E.F.; 
McGuire, P.A. (Univ. of Tulsa, OK). Sep 1984. Research 
Reports Center, P.O. Box 50490, Palo Alto, CA 94303 
$50.50. File Number T1I85920099. (CONF-8311208—Vol. 2). 

From 2. seminar on countermeasures for pipe cracking in 
BWRs; Palo Alto, CA, USA (15 Nov 1983). 

The study described here focuses on reducing the impact of 
one of the factors, contributing to integranular stress corrosion 
cracking (IGSCC) in BWR reactor piping, e.g., tensile residual 
stresses in the areas of observed cracking. There are several tech- 
niques for controlling residual stresses on the inside surface of girth 
welded Pipes. The work described here is part of a larger study 
where various remedies and pipe geometries were considered. The 
stress remedy technique utilizes an induction heating method to 
alter residual stresses due to welding. The method is referred to as 
Induction Heating for Stress Improvement (IHSI). While IHSI was 
first applied to pipe-to-pipe weldments with successful results, many 
field applications of [HSI will be to pipe-to-tee or pipe-to-compo- 
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this study is directed toward obtaining 
of the weld induced residual stress and the 
effect of IHSI on weldments with this type of geometry. 


18314 (EPRI-NP—3684-SR-Vol.2, pp 8.1-8.22) Meas- 
urement of throughwall eee stresses in 


piping butt weldments using techniques. Shack, 

W.J. (Argonne National La Lab., HL) Sep 7 1984. Se Seetock Re- 

ig reg Box 50490, » CA 94303 $50.50. 
Number T185920099. (CONF-831 1208—Vol.2). 

From 2. seminar on countermeasures for pipe cracking in 
BWRs; Palo Alto, CA, USA (15 Nov 1983). 

Measurements of throughwall distributions of the residual 
stresses in five large-diameter Type 304 stainless steel Schedule 80 
butt weldments are presented. Three weldments were fabricated 
using conventional welding procedure; one weldment was fabricat- 
ed by a heat sink welding procedure in which water spray cooling 
was applied to the inner surface after the initial closure pass; and 
one weldment was fabricated using a last-pass heat sink welding 
procedure. Four of the weldments were fabricated strictly for stress 
measurements; however, one of the weldments is from an operating 
reactor which was in service for approximately twelve years. Nu- 
merical simulations of the analytical procedures used to derive the 
throughwall stress distributions are presented and used to assess the 
adequacy of the procedures. Possible effects of these stress distribu- 
tions on the nature of crack growth in large-diameter weldments 
are discussed briefly. 


18315 (EPRI-NP—3684-SR-Vol.2, pp 9.1-9.26) Para- 
metric studies for stress corrosion in Type 304 stainless steel 
pipe. Horn, R.M. (General Electric Co., San Jose, CA). Sep 
1984. Research rae Center, P.O. Box 50490, Palo Alto, 
CA 94303 $50. File Number 1185920099. (CONF- 
8311208—Vol.2). 

From 2. seminar on countermeasures for pipe cracking in 
BWRs; Palo Alto, CA, USA (15 Nov 1983). 

Stress corrosion tests were conducted in the General Elec- 
tric Pipe Test Laboratory using 4-inch diameter welded pipe to 
evaluate the role of stress, oxygen level, cyclic loading rate, tem- 
perature, and material composition on the intergranular stress cor- 
rosion cracking (IGSCC) behavior of welded Type-304 stainless 
steel in high temperature, high purity water. The role of applied 
stress was evaluated in environments containing either 0.2 ppm or 8 
ppm oxygen. The tests established that applied stress is the domi- 
nant variable among those studied. An increase in applied axial 
stress from 116 MPa (16.9 ksi) to 254 MPa (36.9 ksi) produced up 
to a 30 old decrease in lifetime. The change in oxygen level from 
0.2 to 8 ppm produced up to a factor of four decrease in lifetime. 
The role of cyclic loading rate, investigated with only limited tests, 
was found to accelerate failure at high applied stresses. Finally one 
test was conducted at 232°C with no effect on pipe lifetime. The 
effects of the above parameters were defined using one heat of ma- 
terial. To compare the results with that of other susceptible heats, 
additional tests were conducted using material taken from an ar- 
chive heat that had cracked in the field and from a second heat 
with lower carbon content that had not cracked in the field. The 
archive heat exhibited lifetimes that were consistent with the other 
test results. The low carbon material did not fail demonstrating its 
much reduced cracking tendency. 


18316 Se ee ee 2, pp 10.1-10.35) Use of 
constant extension rate tests to characterize low 
sensitization In Type 304 stainles steel wei-heat affected 
iuri, R.D.; Schmidt, C.G.; Eiselstein, L.E. (SRI 
Inavenedion, Menlo’ Park, CA). Sep 1984. Research Re- 
Sg Center, P.O. Box 50490, Palo Alto, CA 94303 $50.50. 
ile Number T185920099. (CONF-831 1208—Vol. 2). 

From 2. seminar on countermeasures for pipe cracking in 
BWRs; Palo Alto, CA, USA (15 Nov 1983). 

Large-diameter Type stainless steel pipe weld heat-af- 
fected zone (HAZ) was investigated to determine the rate at which 
low temperature sensitization (LTS) occurs in weld HAZ at reactor 
operating temperatures, and to determine the effects of LTS on the 
initiation and propagation of integranular stress corrosion cracks 
(GSCC). Sections of pipe weld were machined into smooth, round 
bar tensile specimens, and then subjected to LTS heat treatments at 
temperatures ranging from 280° to 500°C for times up to 9500 


hours. IGSCC susceptibility as a function of LTS heat treatment 
and environment was examined with constant extension rate tests 
(CERTs). The CERT data predicts that the LTS heat treatment 
time required for IGSCC susceptibility at reactor operating tem- 
peratures is in excess of 30 years, suggesting that LTS is probably 
not a major problem in operating BWRS. However, the CERT re- 
sults also suggest that IGSCC in LTS-treated weld HAZs is very 
sensitive to water chemistry and surface condition. If these param- 
eters are not adequately controlled, LTS could promote IGSCC 
and reduce reactor piping life. 


18317 (EPRI-NP—3684-SR-Vol.2, pp 11.1-11.39) Fun- 
damental microstructural of various 


po: 
Vol2) $50.50. File Number T185920099. (CONF-8311208— 
o 

From 2. seminar on countermeasures for pipe cracking in 
BWRs; Pelo Alto, CA, USA (15 Nov 1983). 

It .as been recognized for many years that with certain im- 
proper heat treatments austenitic stainless steels such as those used 
in the cooling systems of BWR type reactors can be made very sus- 
ceptible to intergranular corrosion and stress corrosion cracking. 
This degradation is resistance to intergranular corrosion occurs 
most rapidly by heat treating at temperatures between 600 and 
700°C. At these temperatures the time required to produce a sus- 
ceptible microstructure may well be less than one hour. This proc- 
ess by which stainless steels become susceptible to integranular cor- 
rosion is generally referred to as sensitization. In this paper a 
review is provided of research on the sensitization and corrosion of 


316. The study of the chromium depletion process is then de- 
scribed. Next, the effects of nitrogen and molybdenum on sensitiza- 
tion are considered and are compared the results from high purity 
and from commercial purity alloys are compared. The effect of the 
presence of martensite on low temperature sensitization are exam- 
ined. 


18318 (EPRI-NP—3684-SR-Vol.2, pp 12.1-12.50) Labo- 
ratory results on the effects of oxygen control during BWR 
start up on the IGSCC of 304 stainless steel. Andresen, P.L. 
(General Electric CR and D, Schenectady, NY). Sep 1984. 
Research Reports Center, P.O. Box 50490, Palo Alto, CA 
Vol2) $50.50. File Number TI85920099. (CONF-8311208— 
01.2). 
From 2. seminar on countermeasures for pipe cracking in 
BWRs; Palo Alto, CA, USA (15 Nov 1983). 
paper presents experimental findings which demonstrate 
the effects of deaeration during simulated boiling water reactor 
(BWR) start up on intergranular stress corrosion cracking (IGSCC) 
of weld sensitized Type 304 stainless steel. This study utilized a 
complex experimental system in which temperature, load and water 
chemistry were simultaneously altered with time to simulate the en- 
vironment present during different types of BWR start ups. In addi- 
tion to examining the influence of oxygen and hydrogen peroxide 
concentration in pure water, the influence of impurities was studied 
(primarily dilute sulfuric acid) to determine the effects of ion ex- 
change demineralizer intrusions. The results generally agree with 
predictive calculations based on average crack growth rates as a 
function of potential and temperature. Results are compared with 
other data and the importance of water chemistry control during 
start up is compared with other environment-related remedies to 
IGSCC. 


18319 (EPRI-NP—3684-SR-Vol.2, pp 13.1-13.50) Mate- 
rials performance in a a startup environment. Hale, D.A.; Pick- 
ett, A.E. Sep 1984. Research Reports Center, P.O. Box 
50490, Palo Alto, CA 94303 $50.50. File Number 
TI85920099. (CONF-8311208—Vol.2). 
From 2. seminar on countermeasures for pipe cracking in 
wih Palo Alto, ty USA (15 Nov 1983). 
h to minimizing intergranular stress corrosion 
conihding GOUEC) fo WOR sedi Gah ghikg sgucun bs te 
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content of BWR water by using deaer- 


plications in material/environment interactions in the feedwater sys- 
tems as a result of HWC. Testing procedures and results are pre- 


eee 2, Tock 1-14.29) —_ 
in Sweden. Ljungberg, 1 orhonen, S.; 
E.; orem hg (ASEA- M, Vasteras, Senden. 
984. Reports Center, P.O. Box 50490, Palo 
94303 $50.50. File Number TI85920099. (CONF- 
8311208—Vol.2). 
From 2. seminar on countermeasures for pipe cracking in 


BWRs; Palo Alto, USA (15 Nov 1983 
An phoning Resa ( SNe oe Gakarshamn 2 BWR with 


‘ccicalamaneteg MMtaiias teteiatadaon diner eeeeeas Garummation’s 
in Swedish BWRs is beneficial to reducing the stress corrosion 

incidents in Type 304 stainless steel. Constant load speci- 
mens were introduced in the reactor water main circulation flow. 


a result of IGSCC experienced in the tests an attempt was 

age determination by means of in-depth Auger anal- 

on crack corrosion films. It was found that aging of corrosion 

films on crack surfaces is dependent on reactor water 

chemistry and refreshment of surface environment. Further aging 

processes are not useful for age determinations beyond one year of 
age due to attainment of equilibrium conditions. 


i 


1 (EPRI-NP—3684-SR-Vol.2, pp 15.1-15.52) Labo- 
ratory studies on hydrogen water chemistry. Gordon, B.M.; 
Pickett, A.E.; Jewett, C.W.; M.E. (General Electric 
» San Jose, CA). — 1984. Research Reports Center, 
P.O. Box 50490, Palo Alto, CA 94303 $50.50. File Number 

—— (CONF-8311208—Vol.2). 
From 2. seminar on countermeasures for pipe cracking in 


BWRs; Palo eos USA (15 Nov 1983). 
stress corrosion cracking (IGSCC) in the weld 


‘ses cuaamemenan debaen aaaeeaiiopceeas 
affected the availability of boiling water reactors (BWRs). A prom- 
ising method of mitigating IGSCC susceptibility of pipe welds in- 
volves suppression of coolant oxygen by addition of hydrogen gas 
to the plant’s feedwater. The hydrogen recombines with the radio- 
lytically produced oxygen and reduces the chemical driving force 
for IGSCC below the threshold value. A series of studies was per- 
formed in the laboratory to demonstrate that this modified environ- 
ment not only inhibits IGSCC of sensitized stainless steel, but also 
provides additional margin against environmental cracking for 
ScAPTTR ceadiinte, Tee saieiiin <E Game abated Gemeccnniahe thot 
this technique has a high probability of success. 


18322 (EPRI-NP—3684-SR-Vol.2, pp 16.1-16.61) Ef- 
fects of aqueous impurities on intergranular stress corrosion 
caiain oF aided S00 culcket cal. Sian, P.L. 
a Electric CR and D, Schenectady, NY). Sep 1984. 
Reports Center, P.O. Box 50490, Palo Alto, CA 

—_— File Number T185920099. (CONF-8311208— 
From 2. seminar on countermeasures for pipe cracking in 


ee Ck. See CA, USA (15 Nov 1983). 
corrosion cracking of sensitized austenitic stain- 


less steels in pure water has been widely studied, only recently has 
much attention been given to the effects of relatively low level im- 
ee woe This paper addresses the effects 

of aqueous impurities on intergranular stress corrosion crack initi- 
ation and growth rates as measured in constant extension rate, con- 


stant load, BWR start up simulation and compact tension tests pri- 
marily as a function of impurity type and concentration. 


18323 ee eee ee £0 2755) 28 Stud- 
ies on stress corrosion on type 304 stain- 
less steel. Cragnolino, G.; Macdonald, D.D. (Ohio State 
Univ., no ag Research Reports Center, P.O. 
Box 504! Palo CA 94303 $50.50. File Number 
7185920099. (CONF.-8311208—Vol. 2). 

From 2. seminar on countermeasures for pipe cracking in 
BWRs; Palo Alto, CA, USA (15 Nov 1983). 

The effect of potential and temperature on the intergranular 
stress corrosin cracking (IGSCC) of furnace sensitized Type 304 
stainless steel in dilute aqueous solutions containing a variety of 
electrolytes has been studied at temperatures ranging from 100 to 
275°C, emphasizing the role of environmental variables, such as so- 
lution composition and pH on the cracking behavior. A critical po- 
tential, above which IGSCC occurs has been determined as a func- 
tion of temperature. It was also found that a propagating crack can 
be arrested by decreasing the potential below the critical value. 
This can be accomplished not only through potentiostatic control, 
Sy also by changing the environmental conditions by the addition 
of He. 


18324 ac vnnge hey pp weet Ef- 


vol). es File Nuniber *T185920099. MCON-8311208— 
°. 

From 2. seminar on countermeasures for pipe cracking in 
tas Palo Alto, CA, USA (15 Nov 1983). 

A related environmental factor of IGSCC is the electro- 
chemical condition of the alloy/solution system which can be char- 
acterized by electrochemical measurements. To assist in relating the 
large volume of data obtained in simulated laboratory environments 
to actual BWR water conditions, in-plant electrochemical potential 
(BCP) measurements during BWR plant operation were made. To 
assist in the interpretation of the BWR in-plant data, ECP measure- 
ments also were performed in the laboratory. The effects of BWR 
water chemistry variations on the ECP of stainless and low chromi- 
um steel, in particular, the effects of changing from normal BWR 
to alternate water chemistry, i.e., decreased oxygen and increased 
hydrogen concentrations, were measured. The effects of short term 
exposures to NaOH, NaCl, HCl, NasSQ,, and HaSO, also were de- 
termined. Results for 304 SS, 316 SS and low chromium steel are 
summarized. 


18325 (EPRI-NP—3684-SR-Vol.2, pp 19.1-19.30) Effect 
of sulfate and chloride intrusions on cracking of stainless 
steel at 288°C. Kurtz, R.J. (Battelle, Pacific Northwest Lab- 
oratories, Richland, WA). Sep 1984. Research Reports 
Center, P.O. Box 50490, Palo Alto, CA 94303 $50.50. File 
Number TI85920099. (CONF-8311208—Vol.2). 

From 2. seminar on countermeasures for pipe cracking in 
BWRs; Palo Alto, P cook USA (15 Nov 1983). 

This paper describes the evaluation of the stress corrosion fa- 
tigue behavior of type 304 stainless steel when exposed to off- 
normal BWR water chemistry conditions. The principal chemical 
conditions investigated were normal high-purity BWR water and 
an impure BWR water that simulated ion-exchange resin releases 
from the demineralizer system. The chemical species chosen to sim- 
ulate resin ion products in stress corrosion tests were sul- 
fate and chloride at less than neutral pH. A series of constant exten- 
sion rate and environmental fatigue crack growth rate tests were 
performed to evaluate the effect of simulated resin intrusions on the 
cracking behavior of sensitized type 304 stainless steel. The tests in- 
vestigated the effects of SO./sup =/ and Cl™ ion concentrations, 
pH, and load level. Although work is not complete at the time of 
writing, it is clear that very dilute solutions of SO./sup =/ and/or 
Cl- in water with 0.2 ppm O: promote intergranular attack at 
288°C (550°F) in monotonically and cyclically loaded specimens. 
Metallography on specimens tested in impure BWR water shows a 
mixed intergranular and transgranular cracking mode. 
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€ Energy Research, 
(ROC). Chien, J.P. (Institute of Nuclear Ener, 
-Tan (Taiwan)). Dec 1983. 26p. (CO M3128 1) 
(US Sales y), PC A03. AO1. File Number 
DE85900146. 


From The nuclear option - its role for an independent utility 


eaunae Taiwan (7 Dec 1983 
Sees cae « denied is Tee R.O.C. because it is 


the most economical, least vulnerable in supply and very safe 
energy. However, nuclear industry is a world wide recession, and 
there are problems of concern. Some problems are political and 
emotional, others are technical for which the nuclear industry 
should bear the major responsibility. Based on the conditions in 
Taiwan, R.O.C., this paper proposes a nuclear R and D project to 
work on an integrated MSSS program, which stands for Module, 
Safe, Simple, and Small. New ideas for improvement of LWRs are 
also discussed in this paper. 


ja (IWGFPT—19) Water reactor fuel element per- 

formance computer modelling. (International Atomic Energy 

Seer, Vienna (Austria). International Working Group on 

ater Reactor Fuel Performance and Technology). on 
1984. 457p. (CONF-8404231—). NTIS (US Sales Only), PC 

A20/MF "AOI. File Number DE85900598. 
From IAEA water reactor fuel element performance com- 
puter modelling meeting; Bowness-on-Windermere, UK (9 Apr 


1984). 

D presented at the conference were related to the D- 
COM blind problem predictions; code development and bench- 
marking; fuel behavior in power ramps; and fuel temperature and 


gas release modelling. 


18328 (NUREG—0020-Vol.9-No.1) Licensed operating 
report, data as of December 31, 


reactors. Status summary 
1984. Volume 9, No. 1. (Nuclear Regulatory Commission, 
Washi m, DC (USA). Office of Resource Management). 


Feb 1985. 40lp. NTIS, PC Al8/MF A0Ol - GPO*. File 
Number T185901231. 

This report is divided into three sections: the first contains 
monthly highlights and statistics for commercial operating units, 
and errata from previously reported data; the second is a compila- 
tion of detailed information on each unit, provided by NRC Re- 
gional Offices, IE Headquarters and the Utilities; and the third sec- 
tion is an appendix for miscellaneous information such as spent fuel 
storage capability, reactor years of experience and non-power reac- 
tors in the United States. 


(NUREG/CR—3978) Tensile properties of irradi- 
ated nuclear grade pressure vessel plate and welds for the 
fourth HSST irradiation series. McGowan, J.J. (Oak Ridge 
National Lab., TN (USA)). Jan 1985. Contract ACO05- 
840OR21400. 22p. (ORNL/TM—9516). NTIS, PC A02/MF 
AO1 - GPO. File Number T185006608. 

The Heavy Section Steel Technology (HSST) program 
Office is conducting a number of experimental series to determine 
the effect of neutron irradiation on the fracture toughness of nucle- 
ar pressure vessel materials. One plate (HSST plate 02) and four 
welds of A 533 grade B class 1 steel were examined here as part of 
the Fourth Irradiation Series. The welds were made by current 
(about 1979) practices. As part of this study, tensile properties were 
measured after irradiation to 2 x 10” neutrons/m? (>1 MeV) at 
288°C. The strength of all four welds increased with irradiation. 
Yield strength was about 10% more sensitive to irradiation than 
was ultimate strength. Tensile ductility was not affected significant- 
ly by irradiation. 


(PNL-SA—12195) Acoustic emission for on-line 
boundary monitoring. Hutton, P.H.; Kurtz, 
R.A. (Pacific Northwest Labs., Richland, WA 
an 1985. Contract AC06-76RL01830. Sp. (CONF- 
850112—1). NTIS, PC A02/MF AOl. File Number 
TI85007530. 

From 7. international conference on nondestructive evalua- 

tion in the nuclear industry; Grenoble, France (29 Jan 1985). 
The program objective i is to develop acoustic emissions (AE) 
for continuous surveillance to assess flaw growth in reactor pres- 
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sure boundaries. Technology in the laboratory is being evaluated on 

structures. Results have demonstrated basic feasibility of the pro- 

ae AE monitoring a long term fatigue test of a pres- 
vessel demonstrated 


Geol nititicied Wi si th een Seeds ete. Monitoring a 
nuclear reactor system shows that the coolant flow noise problem is 
a and AE can be detected under simulated operating 


18331 (PNL-SA—12548) Summary of detection, location, 
and characterization capabilities of AE for continuous moni- 
toring of cracks in reactors. Hutton, P.H.; Kurtz, R.J.; Frie- 
sel, M.A.; R.A.; Skorpik, J.R.; Dawson, J.F. (Pacif- 
ic Northwest , Richland, WA (USA)). Oct 1984. Con- 
tract AC06-76RL01830. 20p. (CONF-8410142—78). NTIS, 
PC A02/MF A01; GPO Dep. File Number DE85005294 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

The objective of the program is to develop acoustic emission 


flaw severity; evaluate and refine AE/flaw relationships through fa- 
tigue testing a heavy section vessel under simulated reactor condi- 
tions; and demonstrate continuous AE monitoring on a nuclear 
power reactor system. 


Sensitization development in 
piping. Bruemmer, S.M.; Page, R.E.; 
idge, D.G. (Pacific Northwest Labs., WA 
)). Oct 1984. Contract AC06-76RL01830. 21p. 

CONF-8410142—77). NTIS, PC A02/MF A0O1 - GPO. File 

Number T185005519. 
From 12. water reactor safety research information meeting; 

ee MD, USA (23 Oct 1984). 

ific Northwest Laboratory and the Division of Engineer- 
ing Technology of the US Nuclear Regulatory Commission are 
conducting a program to determine a method for evaluating welded 
and rapair-welded stainless steel piping for light-water reactor serv- 
ice. Validated models, based on experimental data, are being devel- 
oped to predict the degree of sensitization (DOS) and the intergran- 
ular stress corrosion cracking (IGSCC) susceptibility in the heat-af- 
fected zone (HAZ) of the SS weldments. The cumulative effects of 
material composition, past fabrication procedures, past service ex- 
posure, weldment thermomechanical (TM) history, and projected 
post-repair component life are being considered. This program will 
measure and model the development of HAZ TM history and re- 
sultant sensitized microstructure in welded and repair-welded 
piping. An empirical correlation between a material’s DOS and its 
susceptibility to SCC will be determined using slow strain rate ten- 
sile tests. Mill heat chemistries and processing/fabrication records 
already required in the nuclear industry will be used as input for 

initial DOS predictions. 
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REFER ALSO TO CITATION(S) 18305, 18326, 18327, 18328, 18329, 18330, 
= 18332, 18347, 18348, 18350, 18366, 18367, 18377, 18378, 18379, 18380, 

18382, 18384, 18389, 18393, 18405, 18406, 18407, 18408, 18409, 18410, 
1341s 18416, 18417, 18418, 18423, 18424, 18432, 18434, 18435, 18436, 18439, 
18441, 18442, 18443, 18444, 18445, 18446, 18448, 18449, 18450, 18451, 18453, 
18454, 18455, 18456, 18457, 18458, 18459, 18460, 18461, 18462, 18463, 18464, 
= 18466, 18467, 18468, 18469, 18470, 18470, 18472, 18473, 18487, 18488, 


18333 (CONF-840614—105) Shippingport Station De- 
commissioning Project: overview and justification. Coffman, 
F.E. (USDOE Assistant Secretary for Nuclear Energy, 
Wi 1984. 16p. NTIS, PC A02/MF AOI; 1 
GPO Dep. File Number DE85006189. 
From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 
The purpose of this booklet is to brief the reader on the 
Shippingport Station Decommissioning Project and to summarize 
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(CONF-8410142—76) Evaluation of methods for 
salon, stee Kupperman, DS. Gayior, TN; Pate 
D.W.; Mathieson, a National Lab., IL (USA); 
GARD, Inc., Niles, TL )). 1984. Contract W-31-109- 
ENG-38. 2ip. NTIS, PC A02/MF A0O1 - GPO; GPO Dep. 
File Number T185005056. 

From 12. water reactor safety research information meeting; 
MD, USA (23 Oct 1984). 

rae Soe odiag two. Beleinduced IGSCC specimens 

dliies aiieletbatals aouhe, hinee Snes touhdlel ta. ¢ Uendtate 

acoustic leak detection facility. The IGSCC specimens produce 


in the 300 to 400 kHz band are very 

i Also, acoustic background 

been acquired during a hot functional sensitivity of 

leak detection techniques. In addition, cross-correlation 

techniques have been successfully used in the laboratory to locate 
the source of an electronically simulated leak signal. 


Se ae Qualification of B and W 


Quarterly progress 

ipes, R.G. McDuke 

Power Co., Charlotte, NC (USA)). Jan 1979. Contract 

AC02-78ET34212. Sp. a cas NTIS (US Sales 

Only), PC Al A0l; GPO Dep. File Number 
DE85005399 

Irradiation of foel elements in Oconee-1 Cycle 5 operation is 

described. Additional work related to the end of Cycle 1 operation 
is included. 


18336 (INER—0525) Nuclear energy 
vanced LWRs in ROC. Chien, J.P.; Y: 
Nuclear Energy Research, Lung-Tan (Taiwan)). Dec 1983. 

. (CONF-831229—1-App.). NTIS (US Sales Only), PC 
A03/MF A01. File Number DE85900147. 

From The nuclear option - its role for an independent utility 
system; Taipei, Taiwan (7 Dec 1983). 

The nuclear ee oom activities in the Republic of 
China are mostly LWR-oriented or related in order to support the 
national nuclear power program which consists of 4 BWRs in oper- 
ation and 2 PWRs under construction now. In the field of ad- 
vanced LWR research, our R and D efforts are mainly concentrat- 
ed on the improvement of current LWR designs in the aspects of 
fuel utilization, safety and economics. A great improvement in the 
uranium utilization was shown to be achievable by properly tight- 
ening the fuel lattice and introducing the use of the Be(n,2n) or Pb 
(or Bi) inelastic scattering effects. Use of the ThO./PuO. mixed 
oxide fuel has been shown to have larger negative temperature co- 
efficients and larger conversion ratio as compared to the standard 
PWR UO; fuel. It is feasible to use the Th-Pu mixed oxide as the 
PWR makeup fuel. 


(NUREG/CR—3999) Electrically heated ex-reac- 
tor pellet-cladding interaction (PCT) simulations utilizing irra- 
diated Zircaloy cladding. Barner, J.O.; Fitzsimmons, D.E. 
Northwest Labs., Richland, WA (USA)). Feb 1985. 
Contract AC06-76RL01830. 100p. (PNL—5245). NTIS, PC 
A05/MF A0O1 - GPO $5.00. File Number T185007915. 

In a program sponsored by the Fuel Systems Research 
Branch of the US Nuclear Regulatory Commission, a series of six 
electrically heated fuel rod simulation tests were conducted at Pa- 
cific Northwest Laboratory. The primary objective of these tests 
was to determine the susceptibility of irradiated pressurized-water 
reactor (PWR) Zircaloy-4 cladding to failures caused by pellet- 


research on ad- 
C.Y. Unstitute of 


cladding mechanical interaction (PCMI). A secondary objective 
was to acquire kinetic data (e.g., ridge growth or relaxation rates) 
that might be helpful in the interpretation of in-reactor performance 
results and/or the modeling of PCMI. No cladding failures attribut- 
able to PCMI occurred during the six tests. This report describes 
the testing methods, testing apparatus, fuel rod diametral strain- 
measuring device, and test matrix. Test results are presented and 
discussed. 


2103 Power Reactors, Non-breeding, Graphite 
Moderated 


REFER ALSO TO CITATION(S) 17948, 18328 


pe (Juel-Spez—248) Establishment of the fundamen- 
tals for Se ee ere oe 
components for temperatures above 800°C. any mays J 
sanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer R 
torwerkstoffe und Heisse Zellen). Mar 1984. 22 
German). NTIS (US Sales Only), PC A10/MF AO1. ’ File 
Number DE85780746. 

When the HTR is used as a process heat generator system, 
its metal heat exchanger components are exposed to operating tem- 
peratures higher than 800°C. In this temperature range, there are 
no rules for component layout under nuclear law that might con- 
tain specifications on materials, design, and strength testing. The 
fundamentals of such regulations are now being established on the 
basis of a safety concept for the most important components, i.e. 
the steam reformer and the He/He heat exchanger. An analysis of 
the available conventional and nuclear regulations and guidelines 
shows that the safety philosophy of low-temperature components 
can not be applied to components with operating temperatures > 
800°C. The ASME-CC N 47 guideline contains design rules for 
temperatures up to 800°C which cannot be extrapolated to higher 
temperatures. The future catalogue of rules will also take account 
of the experience gained with the THTR (= Thorium-Hochtem- 
peraturreaktor). 


2104 Power Reactors, Non-breeding, Otherwise 
Moderated Or Unmoderated 


REFER ALSO TO CITATION(S) 18350, 18442, 18452 


18339 (Juel—1948) Solution of a D.O-benchmark prob- 
lem using RSYST. Kalker, K.J. (Kernforschungsanlage Jue- 
lich G.m.b.H. (Germany, F.R.). Zentralabteil Fors- 
chungsreaktoren). Aug 1984. 74p. (In German). S US 
Sales Only), PC A04/MF AOl1. File Number DE85780786. 

Using RSYST a program cycle for core physics calculations 
has been compiled and successfully tested in solving the D.O- 
Benchmark problem of IAEA. In Cell calculations ANISN has 
been used, a reprogrammed version of Origen for burnup and Cita- 
tion as diffusion code for XY-core calculations. Calculations for 
multigroup constants including cell calculations have been done in 
parallel to RSYST with AMPXII too, which showed nearly the 
same results, small differences certainly due to use of different data- 
bases and/or numerical methods. The stepwise proof of data and 
programs led to numerous parameter calculations the resuslts of 
which are reported too. 


2105 Power Reactors, Breeding 


REFER ALSO TO CITATION(S) 18361, 18363, 18390, 18391, 18392, 18395, 
ae 18397, 18398, 18399, 18400, 18401, 18402, 18403, 18404, 18413, 18486, 


18340 (CEA-CONF—7239) Development work on the 
SABRE code done by the CEA. Introduction of a new de- 
tailed wire-wrap model. Le Gouez, J.M. (CEA Centre 
d'Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). 
Dept. d’Analyse de Surete). Jan 1983. 3lp. (CONF- 
821068—4; DSN—629). NTIS ed Sales Onl “y PC A03/ 
MF AOI. File Number DE85750606 
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experimen 

dai 4: CER acb OORT Gal uaaion "The 
mane field inside the bundle seems well calculated, which 
enables to represent the mixing effects of the wire spacers at a mac- 


Extended overpower transient 


testing 

L.A.; Tani, S.; Shibahara, I. (Argonne National Lab., IL 
(USA); Power Reactor and Nuclear Fuel Development 
Corp., Tokyo By er 1985. Contract W-31-109-ENG-38. 
19p. NTIS, 02/MF A01; GPO Dep. File Number 
D 85006126. 

From British Nuclear Energy nuclear fuel perform- 
ance meeting; Stratford-on-Avon, UK os Mar 198: 

As part of a joint effort between the Power Ri r and Nu- 
clear Fuel Development Corporation of Japan and the US Depart- 
ment of Energy, a series of five extended slow overpower transient 
tests are being conducted in the Experimental Breeder Reactor-II 
(EBR-II) on preirradiated mixed oxide fuel and blanket pins. In the 
first two tests conducted in the series, fuel and blanket pins were 
subjected to a 0.1%/s power ramp to ~ 60% overpower before 
the transient termination. None of the test pins breached during the 
transient. A significant cladding breaching margin over the normal 
PPS trip setting of ~ 12 to 15% was thus demonstrated for the 
0.1%/s ramp. The transient-induced pin cladding strains, caused 
principally by fuel-cladding mechanical interaction, were small but 
measurable. 


18342 (CONF-850410—12) Seismic sloshing of reactor 
tank with internals. Ma, D.C.; Gvildys, J.; Chang, Y.W. 
(Argonne National Lab., IL (USA)). 1985. Contract W-31- 
109-ENG-38. 7p. NTIS, PC A02/MF A01; 1; GPO Dep. 
File Number D 5002747. 

From ANS/ENS fast reactor safety meeting; Knoxville, TN, 
USA & Apr 1985). 

A large commercial size breeder reactor tank contains a 
huge amount of liquid ‘sodium. Due to the presence of large free- 
surface areas, the liquic! sodium will participate in sloshing motion 
under seismic disturbarices. Of interest in the reactor design is the 
magnitude of the hydrodynamic pressure acting on the internal 
components and the maximum wave height of the free-surface 
when coolant sloshes. This paper presents a new seismic analysis 
methodology which calculates the sloshing loads on submerged 
components. Results «of a study performed on the sloshing of a re- 
actor tank with many in-tank components are also discussed. Objec- 
tive is to investigate the effects of the internal components on the 
sloshing response anci to calculate the maximum sloshing loads on 
internal components (:hat can be used for design purposes. 


18343 (IWGFRt—47) Status of national programmes on 
fast breeder reactoirs. (International Atomic Energy Agency, 
Vienna (Austria). ‘International Worki er on Fast Re- 
actors). Jul 1983. 222p. (in several . (CONF- 
8304148—). NTIS. (US Sales Only), PC A10, " A01. File 
Number DE85780225. 

From 16. anriual meeting of international working group on 
fast reactors - statu:; of national programmes on fast breeder reac- 
tors; Vienna, Austria (12 Apr 1983). 

A separate alostract was prepared for each of papers present- 
ed. (HDR) 


18344 Evacuate and backfill apparatus and method. 
oe D.J.; Grooves, O.J. (to Dept. of Energy). US Patent 
= cation 6-625, 325. 27 Jun 1984. 19p. Contract AC06- 
7 roi 
An apparatiis and method as described for treatment of 
hollow articles by evacuating existing gas or gases therefrom and 
purging or backfilling the articles with a second gas such as helium. 
The apparatus includes a sealed enclosure having an article storage 
drum mounted therein. A multiplicity of such articles are fed singly 


i. ¢ of Energy). US Patent Ap 
tion $0400. 26 Apr 1984. 21p. Contract W-31-109- 


complete failure of one of the linkages. The core support has a 
mounting platform for the reactor core, and unitary 


the deck closing the reactor vessel and the platform for establishing 
the redundant linkage. Loaded Belleville springs flexibly hold the 
tension rods at the deck and separable bayonet-type connections 
hold the tension rods at the platform. 


2107 Regulation And Licensing 
REFER ALSO TO CITATION(S) 18419, 18474 


18346 SS ae ae Title List of Docu- 
ments Made Publicly A December 
Volume 6, No. 12. (Nuclear Re 
ington, DC (USA). Div. of Techni i 
ument Control). Feb 1985. 613p. NTIS, PC A99/MF AOI - 
GPO*. File Number T1859012 

The Title List of Documents Made Publicly Available is a 
monthly publication. It contains descriptions of the information re- 
ceived and generated by the US Nuclear Commission 
(NRC). This information includes (1) docketed material associated 
with civilian nuclear power plants and other used of radioactive 
materials and (2) nondocketed material received and generated by 
NRC pertinent to its role as a regulatory agency. As used here, 
docketed does not refer to Court dockets; it refers to the system by 
which NRC maintains its regulatory records. This series of docu- 
ments is indexed by a Personal Author Index, a Corporate Source 
Index, and a Report Number Index. Information is presented for 
December 1984. 


18347 (NUREG—1110) a of licensing activi- 
ties for operating plants a y Babcock and Wilcox. 
Thoma, J.O. (Nuclear Regula’ i+Cuamiaien, Washington, 
DC (USA). Div. of Licensin; ceasing) Jan 1985. 26p. NTIS, PC 
A03/MF A01 - GPO* $3.50. File Number TI8 900563. 

This report provides a comparison of a number of licensing 
activities for the operating Babcock and Wilcox (B and W) plants 
with emphasis on Rancho Seco. The factors selected were a com- 
parison of staff resources expended in FY84, active licensing action 
reviews, implementation of NUREG-0737 modifications, exemp- 
tions to regulations, SALP reports, enforcement actions, and Li- 
censee Event Reports (LERs). The eight licensed operating plants 
examined are as follows: Arkansas Nuclear One Unit 1 (ANO-1), 
Crystal River Unit 3, Davis Besse, Oconee Units 1, 2, and 3, 
Rancho Seco, and Three Mile Island Unit 1 (TMI-1). 


Report (LER) compllstion for ‘month, of January 1985. 
Report (LER) january 
Volume 4, No. 1. (Oak Ridge National Lab., TN (USA)). 
Feb 1985. Contract AC05-840R21400. 57p. (ORNL/ 
NSIC—200-Vol.4-No.1). NTIS, PC A04/MF A0Ol - GPO. 
File Number T185007874. 

This monthly report contains Licensee Event Report (LER) 
operational information that was processed into the LER data file 
on the Nuclear Safety Information Center (NSIC) during the one 
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month period identified on the cover of the document. The LERs, 
from which this information is derived, are submitted to the Nucle- 
ar Regulatory Commission (NRC) by nuclear power plant licensees 
in accordance with federal regulations. Procedures for LER report- 
ing for revisions to those events occuring prior to 1984 are de- 


ports. For those events occurring on and after January 1, 1984, 
LERs are being submitted in accordance with the revised rule con- 
tained in Title 10 Part 50.73 of the Code of Federal Regulations (10 

CFR 50.73 - Licensee Event Report System) which was published 
ot the Federal Register (Vol. 48, No. 144) on July 26, 1983. 
NUREG-1022, Licensee Event Report System - Description of 


18349 Status of power-rector projects undergoing licens- 
ing review. Muhlheim, M.D.; Silver, E.G. (comps.). Nuclear 

Safety; 25: No. 5, 736-143(Sep-Oct 1984). 
The Energy Reorganization Act of tone gives the Nuclear 
er Commission (NRC) authority over the licensing of 
atomic energy facilities under conditions that will protect the 
health and safety of the public from excessive exposure to radiation 
hazards. As an aid in fulfilling this responsibility, NRC has devel- 
ions that are contained in Title 10 of the Code of Fed- 


on extensive technical analyses and environmental assessments that 
are carefully reviewed by the NRC staff. The safety evaluation of a 
nuclear power reactor is also reviewed by the Advisory Committee 
on Reactor Safeguards (ACRS). In addition, a public hearing is re- 
quired at the construction-permit stage and will be held at the oper- 
ating-license stage if it is requested by any person whose interest 
may be affected. 


2108 Economics 


REFER ALSO TO CITATION(S) 18326, 18336 


18350 ((WGFPT—20) Improved utilization of water reac- 
tor fuel with special emphasis on extended burnups and pluto- 
nium recycling. (International Atomic Energy Agency, 
Vienna (Austria). International Working Group on Water 
Reactor Fuel Performance and Technology). Dec 1984. 
. (CONF-8405285—). NTIS (US Sales Only), PC A13/ 
A01. File Number DE85900589. 
From IAEA improved utilization of water reactor fuel with 
special emphasis on extended am and plutonium recycling 


antiga ns Ste May 1984 
Tnternotional Working ine thew on Water Reactor Fuel 
meme and Technology recommended the Agency to hold 


this meeting. Upon the invitation by CEN/SCK (Belgian National 
Laboratory for Nuclear Research), the meeting was held in Mol 
(Belgium) at CEN/SCK. Fifty-two delegates from 22 countries or 
international organizations met from May 8-11, 1984 on the subject 
Improved Utilization of Water Reactor Fuel With Special Empha- 
sis on Extended Burn-ups and Plutonium Recycle. Twenty papers 
were presented, divided in four sessions: Impact of the Fuel Cycle 
and Economic Considerations, Extended Burn-ups, Burnable Ab- 
sorbers, and Mixed Oxide Fuels. 


18351 Operating US power reactors. Muhlheim, M.D.; 
Silver, E.G. foomve)- Nuclear Safety; 25: No. 5, 706- 
bbe: aged 84). 

The recent operation of US power reactors is summarized. 
The number of licensed power facilities and their net capacity as of 
June 30, 1984, are shown. Events of special note are discussed in 
the text, and the operational performance of all licensed power re- 
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actors for May and June 1984 is presented. These data are obtained 
from the Office of Resource Management of the Nuclear Regula- 
tory Commission (NRC). This article contains, in addition to the 
tabular data, other operating information that has not been covered 
elsewhere in this issue. Such information includes significant 
changes in the operating status of facilities (e.g., changes in licensed 
power levels and changes in operating limits), regulatory-agency- 
imposed shutdowns, and new inspection requirements. 


18352 Nuclear development in the United States. Brewer, 
S. (USDOE Assistant Secretary for Nuclear Energy, Wash- 

ington, DC). Gensan Nenji Taikai Gijiroku; No. 16, 36- 
41(1983). (In Japanese). (CONF-8303133—). 

From 16. annual conference of the Japan Atomic Industrial 
Forum; Tokyo, Japan (23 Mar 1983). 

The history of the nuclear development in the United States 
has been one of international cooperation relations so far. The 
United States is to offer the technical information on atomic energy 
utilization to foreign countries in exchange for the guarantee that 
they never attempt to have or develop nuclear weapons. Actually, 
the United States has supplied the technologies on nuclear fuel 
cycle and other related fields to enable other countries to achieve 
economical and social progress. The Department of Energy clari- 
fied the public promise of the United States regarding the idea of 
international energy community. The ratio of nuclear power gen- 
eration to total electric power supply in the United States exceeded 
12%, and will exceed 20% by 1990. Since 1978, new nuclear power 
station has not been ordered, and some of the contracted power sta- 
tions were canceled. The atomic energy industry in the United 
States prospered at the beginning of 1970s, but lost the spirit now, 
mainly due to the institutional problems rather than the technical 
ones. As the policy of the government to eliminate the obstacles, 
the improvement of the procedure for the permission and approval, 
the establishment of waste disposal capability, the verification of 
fast breeder reactor technology and the promotion of commercial 
fuel reprocessing were proposed. The re-establishment of the 
United States as the reliable supplier of atomic energy service is the 
final aim. 


2109 Process Heat Reactors 


REFER ALSO TO CITATION(S) 17948 
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18353 (AREAEE—263) MODIF: a code for completely 
reflected cylindrical reactors. Gaafar, M.; Mechail, : 
Tadrus, S. (Atomic Energy Establishment, Inshas (E 
Reactor and Neutron Physics t.). 198:1. 22p. NTIS US 
Sales Only), PC A02/MF A0O1. File Number DE85900668. 
MODIF-Code is a computer program foi: calculating the re- 
flector saving, material buckling, and effective multiplication con- 
stant of completely reflected cylindrical reactors. The calculational 
method is based on a modified iterative algorittim which has been 
deduced from the general analytical solution of the two group dif- 
fusion equations. The code has been written iin FORTRAN lan- 
guage suited for the ICL-1906 computer facility at Cairo Universi- 
ty. The computer time required to solve a problem of actual reac- 
tor is less than 1 minute. The problem converge:s within five iter- 
ation steps. The accuracy in determining the effective multiplica- 
tion constant lies within +-10~5. The code has been applied to the 
case of UA-RR-1 reactor; the results confirm the validity and accu- 
racy of the calculational method. 


18354 (CEA-CONF—7240) Maracas program: study of 
5% enriched uranium dioxide criticality. Guillemot, M_.; 
Maubert, L.; Manaranche, J.C. (CEA Centine d'Etudes Nu- 
cleaires de Fontenay-aux-Roses, 92 (France). Dept. 
d’Analyse de Surete). Jul 1983. 8p. (In French). (CONF- 
821103—98; DSN—640). NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE85750640. 
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From American Nuclear Society winter meeting; Washing- 
ton, DC, USA (14 Nov 1982). 

The UO; criticality French research program in the field of 
mean fission groups lower than 14.2 is shortly presented. The ex- 
perimental installation to study the under-critical UO. masses con- 
taining 1% of their weight of humidity are briefly presented. 


18355 (CONF-850411—7) Small-sample-worth 

tion methods. (Argonne National Lab., IL (USA)). 1985. 
Contract W-31-109-ENG-38. 1lp. NTIS, PC A02/MF A011; 
1; GPO Dep. File Number DE85006119. 

From In’ meeting on advances in nuclear engineer 
ing computational methods; Knoxville, TN, USA (9 Apr 1985). 

It has been assumed that the perturbed region, R/sub p/, is 
large enough so that: (1) even without a great deal of biasing there 
is a substantial probability that an average source-neutron will enter 
it; and (2) once having entered, the neutron is likely to make sever- 
al collisions in R/sub p/ during its lifetime. Unfortunately neither 
assumption is valid for the typical configurations one encounters in 
small-sample-worth experiments. In such experiments one measures 
the reactivity change which is induced when a very small void in a 
critical assembly is filled with a sample of some test-material. Only 
a minute fraction of the fission-source neutrons ever gets into the 
sample and, of those neutrons that do, most emerge uncollided. 
Monte Carlo small-sample perturbations computations are de- 
scribed. 


18356 (CONF-850411—8) Refinements in the computa- 
tion of collision probabilities. Gelbard, E.M. (Argonne Na- 
tional Lab., IL (USA)). 1985. ae W-31-109-ENG-38. 
12p. NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
D 5006118. 

From International meeting on advances in nuclear engineer- 
ing computational methods; Knoxville, TN, USA (9 Apr 1985). 

Centealiy collision probabilities, P. /sub ij/, are computed by 
the Carlvik method using equally spaced azimuthal angles, and the 
P/sub ii/’s are adjusted so that the probabilities sum to unity. It will 
be shown that for many XY cells efficiency can be substantially im- 
proved through use of double-Gauss azimuthal angles, and through 
an alternative adjustment procedure. 


2202 Components And Accessories 


REFER ALSO TO CITATION(S) 18420, 18425, 18426, 18433, 18438, 18440 


18357 a method for determining neutron 
exposure and constituent concentrations of a body. Gold, R.; 
McElroy, W.N. (to a t. of Energy). US Patent Applica- 
tion 6-582,510. © eb 1984. 28p. Contract AC06- 
76FF02170. 

A non-destructive method for determination of neutron ex- 
posure and constituent concentrations in an object, such as a reac- 
tor pressure vessel, is based on the observation of characteristic 
gamma-rays emitted by activation products in the object by using a 
unique continuous gamma-ray spectrometer. The spectrometer 
views the object through appropriate collimators to determine the 
absolute emission rate of these characteristic gamma-rays, thereby 
ascertaining the absolute activity of given activation products in the 
object. These data can then be used to deduce the spatial and angu- 
lar dependence of neutron exposure or the spatial constituent con- 
centrations at regions of interest within the object. 


2203 Fuel Elements 


REFER ALSO TO CITATION(S) 17962, 18487 


18358 Differential pressure pin discharge 
Oakley, D.J. (to Dept. of Energy). US Patent A 
6-615,432. 30 May 1984. 17p. Contract AC06-7 
Disclosed is a discharge assembly for allowing elongate pins 
to be discharged from an area of relatively low pressure to an area 
of relatively greater pressure. The discharge assembly includes a 
duck valve having a lip piece made of flexible material. The flexible 
lip piece responds to a fluctuating pressure created downstream by 
an aspirator. The aspirator reduces the downstream pressure sensed 


tus. 
plication 
70. 
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by the duck valve when the discharge assembly is in the open posi- 
tion. This allows elongate pins to be moved through the duck valve 
with no backflow because the aspirator pressure is less than the 
pressure in the low pressure area from which the pins originate. 
Closure of the assembly causes the static pressure to force 
the flexible duck valve lip piece into a tightly sealed position also 
preventing backflow. The discharge assembly can be easily con- 
trolled using a single control valve which blocks the flow of aspira- 
tor gas and closes the pins passageway extending through the as- 


18359 stress-corrosion cracking: 

dry storage spent fuel behavior. Tasooji, 

; Einziger, R.E.; Mille, A.K. (Stanford Univ., Stanford, 

Cay. pp 595-626 ‘of en PA, in the nuclear industry. 

Franklin, D.G. Philadelphia, PA, USA; American Society 
for Testing and Materials (1984). (CONF-820662—). 

From 6. international conference on zirconium in the nuclear 

industry; Vancouver, BC, Canada (28 Jun 1982). 


submodel for predicting the effect of texture on SCC has been 
corporated into the original stress-corrosion crack initiation and 
growth (SCCIG) model. It utilizes basal pole figure data. 
allows predictions of a number of observed phenomena on 
effect of texture on SCC. In the process the model helps to 


limiting temperature (SLT) for several specific fuel rod conditions. 
2204 Control Systems 


REFER ALSO TO CITATION(S) 18479 


18360 (AREAEE—257) Study and —— of differ- 
ent methods of control in light water critical facility. Mi- 
chaiel, M.L.; Mahmoud, M.S. (Atomic Energy Establish- 
t). Reactors Dept.). 1981. 14p. NTIS 

PC A02/MF AOl. File Number 


The control of nuclear reactors may be studied using several 
control methods, such as control by rod absorbers, by inserting or 
removing fuel rods (moderator cavities), or by changing reflector 
thickness. Every method has its advantage: the comparison between 
these different methods and their effect on the reactivity of a reac- 
tor is the purpose of this work. A computer program is written by 
the authors to calculate the critical radius and worth in any case of 
the three precedent methods of control. 


18361 (CONF-850410—5) Simulation and verification of 
the EBR-II automatic control rod drive system with 
ous system modeling codes. Larson, H.A.; Dean, E.M. (Ar 
gonne National Lab., Idaho Falls, ID (USA)). 1985. Con- 
tract W-31- 109-ENG-38. tee PC A02/MF A011; GPO 
Dep. File Number DE8 

From ANS/ENS fast foes safety meeting; Knoxville, TN, 
USA (21 Apr 1985). 

The two computer programs are successful in modeling the 
EBR-II ACRDS. In fact, this is very convenient for a presampling 
of the consequences of a desired power movement. The ACRDS is 


software and hardware to accommodate this change can be quickly 
answered with either of the verified codes discussed here. 





into the cores have been described and the practical performance of 
the measurements is discussed. 


18363 (KFK—3749) Microprocessor-based integrated 
LMFBR core Gmeiner, L. (Kernforschungszen- 
a ee (Germany, F.R.). Inst. fuer Da- 
- Technik; Kernforschungszentrum 
eeeee F.R.). Projekt Schneller 
“NTIS ‘(US Sales Only), PC A13/ 

MF AOL. File Number 85780748. 
This report results from a joint study of KfK and INTERA- 
TOM. The aim of this study is to explore the advantages of micro- 
processors and microelectronics for a more sophisticated core sur- 
veillance, which is based on the integration of separate surveillance 
techniques. Due to new developments in microelectronics and relat- 
ed software an approach to LMFBR core surveillance can be con- 
ceived that combines a number of measurements into a more intelli- 
gent decision-making data processing system. The following tech- 
niques are considered to contribute essentially to an integrated core 
surveillance system: - subassembly state and thermal hydraulics per- 


on DND- and cover gas signals, and - flux tilting techniques. Start- 
ing from a description of these techniques it is shown that by com- 
bination and correlation of these individual techniques a higher 
degree of cost-effectiveness, reliability and accuracy can be 
achieved. 


2205 Environmental Aspects 


REFER ALSO TO CITATION(S) 18761 


(BMI—1984-048, pp 141-155) Development of an 
automatic remote monitoring system for nuclear facilities. 
Strassner, G.; a Oct 1984. (In German). NTIS 
Only), 


(US Sales ), A08/MF AOl. File Number 
DE85750777. (CONF-8405263—). 
From Information meeting on radiation protection research; 
oan ee Germany (30 May 1984). 
In order to implement the recommendations for the remote 
monitoring of nuclear power stations a task force was organized, 
which had to propose singular projects and to supervise their com- 
pletion technically. The crucial points of the field of activity were 
the technical design of the remote monitoring system, the selection 
of specific plant and operation parameters, the online calculation of 
radiation exposure as well as the processing of experimental data 
and providing the rms-center with the information and data. 


18365 (EPRI-NP—3680, pp 57) Browns Ferry 7 
program. t, A. (Tennessee Valley Authority, Deca 

tur, ae 1984. Research Reports Center, Box 50490, 
Palo 

(CONF £40172). 


94303 $14.50. File Number T185920004. 

From ASME-EPRI radwaste workshop; Chattanooga, TN, 

USA . Jan 1984). 

Training programs for various job classifications involved in 

radwaste management at the Browns Ferry Nuclear Station are 
briefly described. 


ERA-10/10 / 2512 


18366 (EPRI-NP—3680, EP. 56) Training program at 
Calloway. Ridgel, J. (Union Electric Co., St. Louis, MO). 
ar 1984. Research Reports Center, Box "50490, Palo Alto, 

94303 $14.50. File Number 185920004. (CONF- 
840172—). 

From ASME-EPRI radwaste workshop; Chattanooga, TN, 
USA (29 Jan 1984). 

The training program for radwaste personnel at the 
Callaway Nuclear Station is briefly described. 


modifications 
quoyah Units 1 and 2. Gilson, R. 1984. Research Re- 
— Center, Box 50490, Palo Alto, CA 94303 $14.50. File 
umber T185920004. (CONF-840172—). 

From ASME-EPRI radwaste workshop; Chattanooga, TN, 
USA (29 Jan 1984). 

Modifications to the boric acid evaporators for radwaste 
volume reduction at the Watts Bar and Sequoyah Nuclear Stations 
are described. The modifications were for correcting problems and 
improving operability of the evaporators. 


18368 (EPRI-NP—3680, pp 7-20) Radionuclide correla- 
tions in low level radwaste. t, W.T.; Caldwell, J.W.; 
Miller, A.D. (Impell Corp., San Francisco, CA). Sep 1984. 
Research Reports Center, Box 50490, Palo Alto, CA 94303 
$14.50. File Number T185920004. (CONF-840172—). 

From ASME-EPRI radwaste workshop; Chattanooga, TN, 
USA (29 Jan 1984). 

Preliminary data on levels of nuclides in waste streams from 
BWR and PWR power plants are presented. The data are to satisfy 
classification requirements on low-level wastes given in 10 CFR 
Part 61. 


18369 (EPRI-NP—3680, pp 21-30) 10 CFR part 61: 
waste classification and waste form implementation program. 
Lan, C. (Duke Power Co., Charlotte, NC). Sep 1984. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303 
$14.50. File Number T185920004. (CONF-840172—). 

From ASME-EPRI radwaste workshop; Chattanooga, TN, 
USA (29 Jan 1984). 

Duke Power Company's program for complying with 10 
CFR Part 61 and NRC's position on waste classification and waste 
form requirements is described. The procedures developed for 
quantifying the presence and concentrations of radionuclides from 
nuclear power plant radwaste streams are discussed. 


18370 (EPRI-NP—3680, pp 31-35) Compliance program 
for 10 CFR 61, 10 CRF 20.311, and 49 CFR, Stigers, R. 
(Iowa Electric ‘Light and Power Co., Cedar Rapids). or 
1984. Research Reports Center, Box 50490, Palo Taito, C. 
94303 $14.50. File Number T1I85920004. (CONF- 840172—). 

From ASME-EPRI radwaste workshop; Chattanooga, TN, 
USA (29 Jan 1984). 

Iowa Electric Light and Power Company's program for 
complying with federal regulations on low-level radioactive waste 
management at nuclear power plants is described. Waste stream 
evaluation, sampling evaluation, software capabilities, data correla- 
tion, field techniques, and preparation of site specific operating pro- 
cedures are among the aspects of the program discussed. 


18371 (EPRI-NP—3680, pp 36) Compliance program for 
Browns Ferry. Clement, A. (Tennessee Valley Authority, 
Decatur, AL). Sep 1984. Research Reports Center, Box 
50490, Palo Alto, CA 94303 $14.50. File Number 
T185920004. (CONF-840172—). 

From ASME-EPRI radwaste workshop; Chattanooga, TN, 
USA (29 Jan 1984). 

A brief description of the sampling program at the Browns 
Ferry plants for complying with the requirements of 10 CFR 61 is 
presented. 





2513 / ERA-10/10 


18372 (EPRI-NP—3680, 40-53) Available vendor 
training programs. Paris, M. Power Fg en of the State 
of New York, White Plains). Sep 1984. Research Reports 
Center, Box 50490, Palo Alto, CA 94303 $14.50. File 
Number 1185920004. (CONF-840172—). 

From ASME-EPRI radwaste workshop; Chattanooga, TN, 
USA (29 Jan 1984). 

Vendor supplied training programs for radwaste personnel at 
nuclear power plants are outlined. Information on course content, 
cost, location, and course length is included. 
18373 (EPRI-NP—3680, pp 54-55) Commonwealth 
Edison training program. Testa, J. 1984. Research Re- 
rts Center, Box 50490, Palo Alto, 94303 $14.50. File 

umber TI85920004. (CONF-840172—). 

From ASME-EPRI radwaste workshop; Chattanooga, TN, 
USA (29 Jan 1984). 

The radwaste training program of Commonwealth Edison is 
briefly described. The program is intended for nuclear plant person- 
nel at all levels. 


18374 (EPRI-NP—3680, pp 60-66) M 
systems. Naughton, M. (Sargent and Lundy, Chicago, IL). 
Sep 1984. Research Reports Center, Box 50490, Palo Alto, 
Mone). $14.50. File Number 1185920004. (CONF- 

From ASME-EPRI radwaste workshop; Chattanooga, TN, 
USA (29 Jan 1984). 

The formance monitoring of new radwaste volume re- 
duction technologies now beginning operation at several nuclear 
power plants is described. 


lead VR 


18375 (EPRI-NP—3680, pp 80-82) Design of a trans- 
it solidification system for Duke Power Compa- 


portable asphal 
ny. Vaught, D. (Duke Power Co., Charlotte, NC). Sep 


1984. Research Reports Center, Box 50490, Palo Alto, CA 
94303 $14.50. File Number T185920004. (CONF-840172—). 
From ASME-EPRI radwaste workshop; Chattanooga, TN, 


USA (29 Jan 1984). 

The design and testing of a transportable asphalt solidifica- 
tion system to be used by Duke Power Company in processing of 
radwastes from the cleaning of nuclear plant steam generators is de- 
scribed. 


18376 (EPRI-NP—3680, pp 83-88) Etched disc filter 
insert at Millstone I. Snedeker, D. (Northeast Utilities Serv- 
ice Co., Hartford, CT). 1984. Research Reports Center, 
Box 50490, Palo Alto, CA 94303 $14.50. File Number 
T185920004. (CONF-840172—). 

From ASME-EPRI radwaste workshop; Chattanooga, TN, 
USA (29 Jan 1984). 

Speci i and operating data for an etched disc filter 
insert in the Milistone-1 fuel pool are presented. The new filter re- 
places an existing precoat filter and will offer a substantial savings 
due to volume reduction. 


2206 Research, Test, And Experimental Reactors 


REFER ALSO TO CITATION(S) 17997, 18339, 18355, 18361, 18362, 18393, 
18396, 18398, 18477, 18648 


2209 Reactor Safety 
REFER ALSO TO CITATION(S) 17992, 18326, 18348, 19060 


18377 (BNL-NUREG—28125) Independent assessment of 
TRAC-P1A with SUPER-CANON blowdown tests. Saha, P.; 
Sanborn, Y. (Brookhaven National Lab., Upton, NY 
(USA)). 1980. Contract AC02-76CH00016. . (CONF- 
801107—18). NTIS, PC A02/MF A0O1 - GPO. File Number 
7185004726. 

From ANS international conference; Washington, DC, USA 
(17 Nov 1980). 

As a part of the independent assessment of TRAC-P1A 
code, calculations were performed for some of the Super-CANON 
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tests. The purpose of these calculations was to assess the code’s ca- 
ena Re ear iclenate carson set wie Reah ipa 
pipe, initially pressurized with subcooled water at high pressure. 


18378 (BNL-NUREG—28127) TRAC-P1A of 
the Battelle-Frankfurt top blowdown test. Neymotin, L. 
(Brookhaven National Lab., Upton, NY USA). 1980. Con- 
tract AC02-76CH00016. 8p. (CONF-801 oma NTIS, PC 
A02/MF AO! - GPO. File Number T18500472 

From ANS international conference; mleoae DC, USA 
(17 Nov 1980). 

A top blowdown vessel experiment carried out in West Ger- 
many (Battelle Institute at Frankfurt) has been selected as part of 
the independent assessment of TRAC-P1A. The experiment pro- 
vides the data necessary for evaluating the code’s capabilities in 
predicting single- and two-phase choked flow through a nozzle as 
well as nonequilibrium two-phase flow in a vertical pipe. 


18379 (BNL-NUREG—28971) PWR containment re- 
sponse during a postulated core-meltdown event. Pratt, W.T.; 
Bari, R.A. (Brookhaven National Lab., ‘taut 

1981. Contract AC02-76CH00016. Sp. ( ton, NY SAD 
NTIS, PC A02/MF A0O1 - GPO. File Number T185004757. 

From American Nuclear Society's annual meeting; Miami 
Beach, FL, USA (7 Jun 1981). 

An assessment is presented on the response of a PWR con- 
tainment to a spectrum of postulated accidents that are beyond the 
present design basis for LWRs. Use is made of the MARCH com- 
puter code to calculate the containment response. Analysis is re- 
stricted to a typical four-loop, 3000 MWt PWR with a large, dry 
containment. A TMLB’ scenario (extended loss of all ac power and 
failure of the auxiliary feedwater system) was selected as a severe 
case for containment pressurization and consider the influence of 
conditions in the reactor cavity, primary system rupture and resto- 
ration of power. 


18380 (BNL-NUREG—28973) Risk reduction from 
safety-grade means of reaching and maintaining cold shut- 
down. Buslik, A.J.; Bari, R.A. (Brookhaven National Lab., 
Upton, NY (USA)). 1981. Contract AC02-76CH00016. 5p. 
(CONF-810606—21). NTIS, PC A02/MF A0Oi - GPO. File 
Number T185004759. 

From American Nuclear Society’s annual meeting; Miami 
Beach, FL, USA (7 Jun 1981). 

The purpose of this paper is to present an assessment of the 
risk reduction that would result, in a Westinghouse Pressurized 
Water Reactor of the RESAR-3S type, if the systems required to 
reach and maintain cold shutdown were made safety-grade. The 
term hot standby will be taken to refer to the condition where the 
average reactor coolant temperature (T/sub AV/) exceeds 350°F, 
the term hot shutdown to the condition where T/sub AV/ lies be- 
tween 200°F and 350°F, and the term cold shutdown to the condi- 
tion where T/sub AV/ is below 200°F. The Residual Heat Remov- 
al System (RHRS) can be used in either cold or hot shutdown, but 
not hot standby. 


18381 (BNL-NUREG—728974) Effect of St mest vneal 
interaction on overpressurization of PWR containment. - 
J.W. (Brookhaven National Lab., Upton, NY (USA)). 198 
Contract AC02-76CHO00016. 5p. (CONF-810606—19). 
NTIS, PC A02/MF A0O1 - GPO. File Number T185004760. 

From American Nuclear Society’s annual meeting; Miami 
Beach, FL, USA (7 Jun 1981). 

In this summary, an evaluation of the core debris/water 
interaction associated with a postulated meltdown of a PWR and its 
impact on the containment pressure iz presented. The principal 
meltdown computer code available at present for LWRs is the 
MARCH code. In the present work, a different approach is taken 
for core debris/water interaction. The in-vessel and ex-vessel 
MARCH models have been replaced by the dryout heat flux model 
which is based on the hydrodynamics of the two-phase flow in a 
porous bed. 
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18382 (BNL-NUREG—35623) Reliability analysis of a 
Reich, M.; Kagami, S. (Brookhaven National Lab. Up be 
M.; ven Natio 
NY (USA); Taisei Construction Co. Ltd., Tokyo GI oan 
1984. Contract AC02-76CH00016. 1 (CONF-8405 6— 
1). NTIS, PC A02/MF AOl - PO. File Number 
TI85005896. 
From 4. international 


on structural and re- 


method and load 


7 May 1984 
ae lihie paper dace "84; see Japan (2 ~s ae 
reinforced 


analysis method is briefly described. For load combination design 
criteria, derivations of the load factors for accidental pressure due 
to a design basis accident and safe shutdown earthquake (SSE) for 


18383 (BNL-NUREG—35752) Evaluation of internal 
ee} ee Papazoglou, I.A.; Sun, Y.H.; 
Anavim, E.; Ilberg, D . (Brookhaven ational Lab. Upton, 
NY (USA). 1985. Contract AC02-76CH00016. 8 . (CONF- 
850206—17). NTIS, PC A02/MF A0i - GPO. ¢ Number 
TI85006797. 

From International ANS/ENS topical meeting on probabilis- 
tic safety methods and applications; San Francisco, CA, USA (24 
Feb 198 

iirictinn billie nnliabens gomnr wailinn dagitiin ctéciiier- 
rently disabling redundant safety systems. This paper presents the 
results of a recent review study performed on internally-generated 
floods inside a boiling water reactor (BWR) reactor building. The 
study evaluated the flood initiator frequency due to either mainte- 
nance or ruptures using Markovian models. A time phased event 
tree approach was adopted to quantify the core damage frequency 
based on the flood initiator frequency. It is found in the study that 
the contribution to the total core damage due to internal flooding 
events is not insignificant and is comparable to other transient con- 
tributors. The findings also indicate that the operator plays an im- 
portant role in the prevention as well as the mitigation of a flood- 
ing event. 


18384 (BNL-NUREG—35753) Methods and findings of a 
systems interaction study of a Westinghouse PWR. Young- 
blood, R.; Hanan, N.; Fitzpatrick, R.; Xue, D.; Bozoki, G.; 
Fresco, A.; Papazoglou, I.; Mitra, S.; Macdonald, G.; Chel- 
liah, E. (Brookhaven National Lab., Upton, NY (USA); 
ee Corp., San Francisco, CA (USA). Nuclear Regula- 
Wi m, DC (USA)). 1985. Contract 
AC02-76CHOOO6. 9p. (CONF-850206—16). NTIS, PC 
A02/MF A0O1 - GPO. File Number T185006805. 
From International ANS/ENS topical meeting on probabilis- 
oe methods and applications; San Francisco, CA, USA (24 
Hida petieeencibs tie mantis sel thingy 0 5, syitenss 
interaction study of a Westinghouse PWR. BNL conducted the 
study as a methods that was performed to support the 
resolution of Unresolved Safety Issue A-17 on Systems Interactions. 
The method calls for a fault tree model of the plant to be devel- 
Oped in stages, corresponding to successively increasing levels of 
scope and detail. A functional model is developed first, resolved 
only to sufficient detail to reflect support system dependences; this 
guides the subsequent searches for spatial and induced-human inter- 
actions. This process has led to the identification of an active single 
failure causing loss of low pressure injection following a large or 
medium LOCA. 


18385 (BNL-NUREG—35754) noo results of a BWR 
standard plant PRA and an assessment of potential benefits 
from design modifications. Shiu, K.; Hanan, N.; Rubin, M. 
(Brookhaven National Lab., Upton, NY (USA); Nuclear 
Regulatory Commission, Washington, DC (USA)). 1985. 
Contract AC02-76CHO00016. 10p. (CONF-850206—22). 
NTIS, PC A02/MF AO! - GPO. File Number TI85006970. 

From International ANS/ENS topical meeting on probabilis- 
Feb 190) methods and applications; San Francisco, CA, USA (24 

Brookhaven National Laboratory (BNL) has participated in 
the review of the GESSAR II Standard Boiling Water Reactor 
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(BWR) Plant probabilistic risk assessment (PRA). One major objec- 
tive of this review was to utilize the PRA as a tool for investigation 
of the relative benefits available for incorporation of various pro- 
posed modifications to the baseline design. This paper presents the 
findings of the BNL review and assessment of the impact upon 
core damage frequency from two suggested design m/ 

This work was restricted to consideration of interal events — 
Review results indicated that the point estimate core damage fre- 
quency of the GESSAR II plant is equal to 2.2 x 10~°/reactor-year 
for a plant site located within the Mid-Atlantic Area Council Grid 
(MAAC) and 3.8 x 10~°/reactor-year if the national average loss of 
offsite power initiator frequency is used. 


18386 (BNL-NUREG—35755) Probabilistic evaluation of 
limiting conditions of operations outage times for diesel gen- 
erators. Papazoglou, I.A.; Bozoki, G.E.; Sun, Y.H. (Brook- 
haven National Lab., Upton, NY (USA)). 1985. Contract 
AC02-76CH00016. lop. (CONF-850206—18). NTIS, PC 
A02/MF AO! - GPO. File Number T185006643. 

From International ANS/ENS topical meeting on probabilis- 
tic safety methods and applications; San Francisco, CA, USA (24 
Feb 1985). 

This paper presents the results of two approaches for quanti- 
tative evaluation of Limiting Conditions of Operations for Outage 
Times for Diesel Generators. The first approach calculates the core 
damage frequency conditional on the state of the Emergency ac 
System (EAC). These conditional frequencies can be used to deter- 
mine appropriate Allowable Outage Times (AOTs). Four represent- 
ative EAC systems are analysed; one with four, two with three and 
one with two diesel generators. The results indicate that there is 
substantial variability of conditional core damage probabilities 
within the states of a given EAC system. The variability is attrib- 
uted to asymmetries in the loads of various diesels of the EAC. The 
second approach calculates the average unavailability of various 
EAC configurations and the expected reactor shutdown time given 
that the AOTs are predetermined at a given level. Three typical 
configurations (1/2, 2/3 and 1/3) were analysed for various testing 
schemes, levels of diesel reliabilities, repair rates and AOTs. 


18387 (BNL-NUREG—35756) Markovian analysis of 
limiting conditions of operation for the reactor protection 
system. Papazoglou, I.A.; Cho, N.Z. (Brookhaven National 
Lab., Upton, NY (USA)). 1985. Contract AC02-76CH00016. 
8p. (CONF- 850206—19). NTIS, PC A02/MF AOl1 - GPO. 
File Number T185006636. __ ia; 

From International ANS/ENS topical meeting on probabilis- 
tic safety methods and applications; San Francisco, CA, USA (24 
Feb 1985). 

The main conclusions of the point value calculations are sup- 
ported by the uncertainty analysis. An uncertainty analysis was per- 
formed by the Monte Carlo sampling technique with the Markov 
model to assess the effect of the uncertainty in the data base on the 
results of point value calculations. A modified version of the 
SAMPLE program in WASH-1400 that can receive multiple out- 
puts from MARELA was used. Comparison between two alterna- 
tives characterized by uncertainties usually requires a preference as- 
sessment (under certainty). In some special cases, namely, in the 
case of stochastic dominance, the comparison is straightforward. 
Stochastic dominance means that the likelihood that the attribute of 
interest will be less than a specific value is always larger for one 
alternative than for the other. Policy 1 stochastically dominates (is 
better than) Policy 2 on the ATWS core damage probability while 
Policy 2 stochastically dominates Policy 1 on the spurious scram 
core damage probability. As far as the total core damage probabili- 
ty is concerned, Policy 1 stochastically dominates Policy 2. Howev- 
er, Policy 2 stochastically dominates Policy 1 on the average reac- 
tor downtime. 


18388 (BNL-NUREG—35843) BWR plant analyzer de- 
velopment at BNL. Cheng, H.S.; Wulff, W.; Mallen, A.N.; 
Lekach, S.V.; Stritar, A.; Cerbone, R.J. (Brookhaven Na- 
tional Lab., Upton, NY (USA)). 1985. Contract AC02- 
76CHO00016. 19p. (CONF-850411—10). NTIS, PC A02/MF 
A01 - GPO. File Number T185007280. 

From International meeting on advances in nuclear engineer- 
ing computational methods; Knoxville, TN, USA (9 Apr 1985). 
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Advanced technology for high-speed interactive nuclear 
power plant simulations is of great value for timely resolution of 
safety issues, for plant monitoring, and for computer-aided emer- 
gency responses to an accident. Presented is the methodology em- 
ployed at BNL to develop a BWR plant analyzer capable of simu- 
lating severe plant transients at much faster than real-time process 
speeds. Five modeling principles are established and a criterion is 
given for selecting numerical procedures and efficient computers to 
achieve the very high simulation speeds. Typical results are shown 
to demonstrate the modeling fidelity of the BWR plant analyzer. 


18389 (BNL-NUREG—35848) Reactivity parameters for 
safety analysis. Diamond, D.J. (Brookhaven National Lab., 
Upton, NY (USA)). 1985. Contract AC02-76CH00016. Sp. 
(CONF-850610—15). NTIS, PC A02/MF A0Ol1 - GPO. File 
Number T185006729. 


From Annual meeting of the American Nuclear Society; 
Boston, MA, USA (9 Jun 1985). 

The reactor core model in the most commonly used comput- 
er programs for safety analysis is a point kinetics model. The core 
average fission rate is calculated knowing the reactivity, neutron 
generation time and delayed-neutron parameters. The reactivity is a 
time dependent function taking account of the effect of changes in 
water density and temperature, fuel temperature, control rod posi- 
tion and soluble boron concentration. In this presentation some of 
the alternative ways of representing this reactivity function are re- 
viewed. 


18390 (CEA-CONF—7236) THEBES: a thermal hydrau- 
lic code for the calculation of transient two phase flow in 
bundle geometry. Camous, F. (CEA —a d'Etudes vers 
cleaires de Fontenay-aux-Roses, (France). 
d’Analyse de Surete). Jan 1983. 18 2 CONF E1068 "5; 
DSN—626). NTIS (US Sales Only), A02/MF A0O1. File 
Number DE85750675. 

From 10. liquid metal boiling working group meeting; Karls- 
ruhe, F.R. Germany (27 Oct 1982). 

The three-dimensional thermal hydraulic code THEBES, ca- 
pable to calculate transient boiling of sodium in rod bundles is de- 
scribed here. THEBES, derived from the transient single phase 
code SABRE-2A, was developed in CADARACHE by the SIES 
to analyse the SCARABEE N loss of flow experiments. This paper 
also presents the results of tests which were performed against vari- 
ous types of experiments: (1) transient boiling in a 7 pin bundle sim- 
ulating a partial blockage at the bottom of a subassembly (rapid 
transient SCARABEE 7.2 experiment), (2) transient boiling in a 7 
pin bundle simulating a coolant coast down (slow transient SCAR- 
ABEE 7.3 experiment), (3) steady local and generalised boiling in a 
19 pin bundle (GR 19 I experiment), (4) transient boiling in a 19 pin 
bundle simulating a coolant coast down (GR 19 I experiment), (5) 
steady local boiling in a 37 pin bundle with internal blockage 
(MOL 7C experiment). Excellent agreement was found between 
calculated and experimental results for these different situations. 
Our conclusion is that THEBES is able to calculate transient boil- 
ing of sodium in rod bundles in a quite satisfying way. 


18391 (CEA-CONF—7237) Interpretation of clad motion 
phenomena in out of pile experiments the alpha code. Papin, 
J. (CEA Centre d’Etudes Nucleaires de Fontenay-aux- 
Roses, 92 (France). Dept. d’Analyse de Surete). Jan 1983. 
2lp. (CONF-821068—6; DSN—627). NTIS (US Sales 
Only), PC A02/MF A0Ol1. File Number DE85750676. 

From 10. liquid metal boiling working group meeting; Karls- 
ruhe, F.R. Germany (27 Oct 1982). 

This communication deals with clad melting and relocation 
phenomena related to LMFBR safety analysis of loss of flow acci- 
dents. We present the physical model ALFA elaborated for single 
channel geometry and its application to the interpretation of two 
out of pile tests simulating a complete accidental sequence. The sat- 
isfactory results obtained on initial motion phase and on clad relo- 
cation show that we have now a good understanding of the clad 
motion phenomena in single pin geometry. Further work is now 
necessary on bundle cases for a better knowledge in the reactor 
conditions. 
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18392 (CEA-CONF—7238) First interpretation of the 
MOL 7C/1 and MOL 7C/2 experiments. Berthier, J.; Car- 
luec, B.; Fortunato, M.; Lemmet, L. a Centre d'Etudes 
Nucleaires de Fontenay-aux-Roses, 92 (France). Dept. 
d’Analyse de Surete). Jan 1983. 23p. (CONF-821068—7; 
DSN—628). NTIS og Sales Only), A02/MF A0O1. File 
Number DE85750677 

From 10. liquid metal boiling working group meeting; Karls- 
ruhe, F.R. Germany (27 Oct 1982). 

The interpretation of the experiments MOL 7C/1 and MOL 
7C/2 that has been performed at the CEA of Cadarache is present- 
ed here: one will find first a recall of the experimental conditions of 
the MOL experiments, then a short description of the codes that 
enable the interpretation and finally the results of this interpretation 
compared to the experimental results. 


18393 Oe penmans of fuel 
sults from the LO) Tolman, E.L.; Russell, 
M.L. (EG and G vdeo Inc., Idaho Falls (USA)). 1981. 
Contract ACO7-761D01570. 15p. NTIS, PC A02/MF AO1. 
File Number T185004749. 

aa act 
havior; Sun —- ID, USA (2 Aug 1981). 

Fuel behavior results the loss-of-coolant experiments 
performed in the Loss-of-Fluid Test (LOFT) facility are presented. 
Important findings from these experiments relating to the safety 
issues concerning large break loss-of-coolant accidents (LOCAs) in- 
clude: (a) the initial fuel rod stored energy is transferred to the 
coolant during the first 15 s of the transient resulting in cladding 
temperatures for which ballooning is not expected even for fuel 
rods with high internal pressure; (b) the decompression forces do 
not disturb the normal control rod drop characteristics, or the me- 
chanical integrity of the fuel assemblies; and (c) comparison behav- 
ior of LOFT fuel rods and electrically-heated fuel rod simulators, 
indicates electric heater rods are unable to duplicate the measured 
LOFT fuel rod response. Important findings relating to safety 
issues concerning small break LOCAs include: (a) the primary cool- 
ant pumps can effectively remove decay power with as little as 
10% of the original coolant inventory; and (b) the emergency core 
cooling system can rapidly cool and quench an entire core from 
peak cladding temperatures below 650 K. 


behavior re- 


18394 (CONF-810804—19) Improvements to the predic- 
transition 


tion of boiling during boiling water reactor tran- 
sients. Phillips, R.E.; Shumway, R.W.; Chu, K.H. (EG and 
G Idaho, Inc., Kaho Falls (USA); General Electric Co., 
San Jose, CA (USA)). 1981. Contract AC07-76ID01570. 
43p. NTIS, PC A03/MF AO1. File Number T185004743. 

From National heat transfer conference; Milwaukee, WI, 
USA (2 Aug 1981). 

The ability to accurately predict the time required to reach a 
boiling transition in postulated BWR (Boiling Water Reactor) loss 
of coolant accidents is an important step in analyzing the system re- 
sponse to these transients. As part of the effort to develop an ad- 
vanced BWR system analysis computer code capable of simulating 
these postulated transients, a study has been undertaken to improve 
the boiling transition calculations associated with LOCA-type (Loss 
of Coolant Accidents) phenomena. In particular, the transition from 
nucleate to film boiling under high steam quality conditions and the 
film to nucleate boiling which is a precessor to fuel rod rewet were 
examined. Based on comparison with BWR simulation experiments, 
the results of our study lead to two important conclusions. First, 
inclusion of the effect of nonuniform heat flux in the prediction of 
boiling transition is important in BWR transient calculations. 
Second, use of the homogeneous nucleation temperature as the min- 
imum temperature at which film boiling at fuel rod surfaces may 
occur may be inadequate in many BWR applications. 


18395 (CONF-841105—61) PFR/TREAT Tests L04 and 
L06: irradiated versus fresh LMFBR fuel under TUCOP ac- 
cident conditions. Bauer, T.-H; ad J.P.; Fink, C.L.; Stan- 
i R. (Argonne National 
Lab., IL (USA); UKAEA Atomic Ener Establishment, 
Winfrith). 1984. Contract W-31-109-ENG-38. 7p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE8 188. 





From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; Washington, DC, USA (11 Nov 
1984) 

» ‘Test LO6, closely following LOM in the PFR/TREAT series, 


overpower (TUCOP) accident using full-length 

reactor fuel. In L04 the test fuel had been pre-irradiated to effect 
some fuel restructuring and fission gas retention. By contrast, in 
06 the test fuel ws fresh. The pre-failure test fuel power and cool- 
ant flow histories in LO4 were duplicated as closely as possible in 
L06 to make the L04/L06 pair a direct comparison of the perform- 
ance of fresh versus irradiated fuel under TUCOP conditions. Iden- 
tical 7-pin gridded test bundles in identically outfitted MK-3 inte- 


(CONF-850410—1) Seismic response of the EBR- 
II to the Mount Borah earthquake. Gale, J.G.; Lehto, W.K. 
(Argonne National Lab., Idaho Falls, ID (USA)). werk 
Contract W-31- 109-ENG-38. 10p. NTIS, PC A02/MF A 
1; GPO Dep. File Number DE85002106. 

From ANS/ENS fast reactor safety meeting; Knoxville, TN, 
USA (21 Apr 1985). 

The seal trough structure provides significant lateral restraint 
to the EBR-II primary tank system causing reduced stress levels in 
the primary tank hangers. In the case of a 0.22g SSE, yield stress 
levels in the seal trough structures are exceeded; however, gross 
structural failure is not anticipated. For the Mt. Borah Earthquake, 
the primary tank, hangers, and seal trough structures were not seis- 
mically challenged. The EBR-II primary system components could 
experience seismic loading several times that due to the Mt. Borah 
quake without concern for critical components. 


(CONF-850410—6) EBR-II inherent shutdown and 
tests: a survey of test results. Planchon, H.P.; 
» D. Feldman, E.E.; usay. L.K.; 
National Lab., IL (USA)). 1985. 
ENG-38. 15 NTIS, PC A02/MF AOl1; 
GPO Dep. File Number DE85000094. 
From ANS/ENS fast reactor safety meeting; Knoxville, TN, 
USA (21 Apr 1985). 
An experimental study of inherently safe characteristics of 
LMFBR systems is being conducted in EBR-II. Experiments have 
been conducted which show (1) capabilities of heat removal with- 
out the aid of active safety systems and (2) capabilities to mitigate a 
reduction in-core cooling flow or heat rejection to the balance of 
plant (BOP) without aid of active control or protection systems. 
Experiments involving loss of forced reactor cooling flow and loss 
of all heat rejection to the BOP are planned to be conducted. Pur- 
pose of this paper is to summarize the result of the test program by 
presenting representative test data. 


(CONF-850410—9) Perturbations of reactor flow 


. 4 ‘ 
(USA)). 1985. Contract W-31- 109-ENG-38. 6p. NTIS, "PC 
A02/MF A01; GPO Dep. File Number DE85002769. 
From ANS/ENS fast reactor safety meeting; Knoxville, TN, 
USA = Apr 1985). 
A loss-of-flow (LOF) accident in current LMFBR safety 


Sceiied ait atataek wos edie he aaa 
vide a basis for model validation and confidence in predictions of 
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an upcoming series of unprotected LOF and loss-of-heat sink tests. 
In this paper, the pretest predictions, measured results, and posttest 
analyses are described in detail. Finally, the application of this feed- 
back model to future EBR-II core loadings and implications for 
other LMFBR’s are discussed. 


18399 (CONF-850410—13) Coolability of stainless steel 
particle beds in sodium. Gabor, J.D.; Sowa, E.S.; Pavlik, 
J.R.; Pedersen, D.R. (Argonne National Lab., IL (USA)). 
1985. Contract W-31-109-ENG-38. 4p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85002748. 


From ANS/ENS fast reactor safety meeting; Knoxville, TN, 
USA (21 Apr 1985). 

Many workers have contributed to the development of cor- 
relating and predicting debris bed dryout. All of the models for 
dryout have essentially been developed from data for beds of uni- 
form size spherical particles in liquids other than sodium. Previous 
experiments, both in-pile and out-of-pile, that have been conducted 
with sodium have been with UO: particle which were irregular in 
shape and of wide size distribution. Comparisons with these data 
are inconclusive because of uncertainties concerning shape factor 
and the appropriate mean for the particle size. The dryout experi- 
ments reported here are significant. In these experiments, beds of 
spherical stainless steel particles of narrow size distribution were 
bottom heated. Heat was introduced into the base of the container 
by a tungsten strip heater sandwiched between boron nitride plates. 
While bottom heating is not entirely representative of volumetric 
heating by radioactive decay, the data from these experiments pro- 
vides a significant test of theory. Several models predict dryout for 
bottom heating, as well as, for volume heating or indicate that 
dryout should be independent of the heating mode. Data were ob- 
tained for 780, 485, 178, and for 55 to 120 ym stainless steel parti- 
cles. 


18400 (CONF-850410—21) Accommodation of unprotect- 
ed accidents by inherent safety design features in metallic and 
oxide-fueled LMFBRs. Su, S.F.; Cahalan, J.E.; Sevy, R.H. 
(Argonne National Lab., IL (USA)). 1985. Conair W-31- 
109-ENG-38. 7p. NTIS, "PC A02/MF A01; GPO Dep. File 
Number DE85005031. 

From ANS/ENS fast reactor safety meeting; Knoxville, TN, 
USA (21 Apr 1985). 

This paper presents the results of a systematic study of the 
effectiveness of intrinsic design features to mitigate the conse- 
quences of unprotected accidents in metallic and oxide-fueled 
LMFBRs. The accidents analyzed belong to the class generally 
considered to lead to core disruption; unprotected loss-of-flow 
(LOF) and transient over-power (TOP). The results of the study 
demonstrate the potential for design features to meliorate accident 
consequences, and in some cases to render them benign. Emphasis 
is placed on the relative performance of metallic and oxide-fueled 
core designs, and safety margins are quantified in sensitivity studies. 
All analyses were carried out using the SASSYS LMFBR systems 
analysis code (1). 


18401 (CONF-850410—27) Fuel relocation modeling in 
the SAS4A accident analysis code system. Tentner, A.M.; 
Miles, K.J. (Argonne National Lab., IL (USA)). 1985. Con- 
tract W-31-109-ENG-38. 6p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE85005104. 

From ANS/ENS fast reactor safety meeting; Knoxville, TN, 
USA (21 Apr 1985). 

SAS4A is a new code system which has been designed for 
analyzing the initial phase of Hypothetical Core Disruptive Acci- 
dents (HCDAs) up to gross melting or failure of the subassembly 
walls. During such postulated accident scenarios as the Loss-of- 
Flow (LOF) and Transient-Overpower (TOP) events, the reloca- 
tion of the fuel plays a key role in determining the sequence of 
events and the amount of energy produced before neutronic shut- 
down. This paper discusses the general strategy used in modeling 
the various phenomena which lead to fuel relocation and presents 
the key fuel relocation models used in SAS4A. The implications of 
these models for the whole-core accident analysis as well as recent 
results of fuel motion experiment analyses are also presented. 
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18402 (CONF-850410—28-Summ.) SAS4A validation and 
analysis of in-pile TUCOP experiments. Morman, J.A.; 
Tentner, A.M.; Dever, D.J. (Argonne National Lab., IL 
(USA)). 1985. Contract W-31-109-ENG-38. Sp. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85005053. 

From ANS/ENS fast reactor safety meeting; Knoxville, TN, 
USA (21 Apr 1985). 

This paper presents the results of SAS4A analysis for PFR/ 
TREAT experiment L07, a simulated TUCOP accident. This is one 
of a series of TUCOP tests with different channel conditions at pin 
failure time and different power burst shapes. While other TUCOP 
tests such as L6 and L7 have been analyzed with earlier versions of 
the SAS code, the L07 analysis is the first to use the release version 
of SAS4A without special modifications, using recommended 
values of the input variables whenever possible. The PRIMAR-4 
thermal-hydraulic model is used to compute the loop characteristics 
during the test. 


18403 (CONF-850411—9) Thermal-hydraulic methods in 
fast reactor safety. Weber, D.P.; Briggs, L.L. (Argonne Na- 
tional Lab., IL (USA)). 1985. Contract W-31-109-ENG-38. 
2lp. NTIS, PC A02/MF AO1; 1; GPO Dep. File Number 
DE85006886. 

From International meeting on advances in nuclear engineer- 
ing computational methods; Knoxville, TN, USA (9 Apr 1985). 

ethods for the solution of thermal-hydraulic problems in 

liquid metal fast breeder reactors (LMFBRs) arising primarily from 
transient accident analysis are reviewed. Principal emphasis is given 
to the important phenomenological issues of sodium boiling and 
fuel motion. Descriptions of representative phenomenological and 
mathematical models, computational algorithms, advantages and 
limitations of the approaches, and current research needs and direc- 
tions are provided. 


18404 (CONF-850420—3) heat removal and dy- 
namic plant testing at EBR-II. Singer, R.M.; an ELP.; 
Betten, P.R.; Chang, L.K.; Feldman, E.E.; Mohr, D. . (Ar- 
nne National Lab, IL (USA)). Jan 1985. Contract w- 31- 
09-ENG-38. 26p. NTIS, PC A03/MF AO1; 1; GPO Dep. 
File Number D 8500621 1. 
From 2. specialists’ meeting on decay heat removal and natu- 
ral convection in LMFBRs; Long Island, NY, USA (17 Apr 1985). 
The complete testing program at EBR-II directed towards 
transient thermal-hydraulic performance is described. The program, 
which was initially directed towards an understanding of the dy- 
namics of natural convective flow and the validation of related 
computer codes, has evolved into studies of unprotected transients. 
These later tests are intended to provide experimental data as well 
as to directly demonstrate the inherently safe response of an LMR 
to transients which in the recent past were thought to lead to core 
disruption. Tpical results and conclusions from the series of protect- 
ed natural circulation tests are also presented. 


18405 (@OE/ET/34030—10) High Burnup PWR Ramp 

Test Program. Final report. LaVake, J.C.; Gaertner, M. 

(comps.). (Combustion Group, Krafiwe Inc., Windsor, CT 

(USA). Power Systems Gro erk Union A.G., Er- 
en 


PC A08/MF AO0l; 1; GPO Dep. File Number DE85007850. 

The objective of this program, which was sponsored by the 
United States Department of Energy and conducted by Combustion 
Engineering and Kraftwerk Union, was to investigate the power 
ramp behavior of high burnup PWR-type fuel under fast power 
ramp conditions. This was accomplished by reporting the test re- 
sults from 68 previously ramped fuel rodlets (Part 1 of the pro- 
gram) and performing eighteen ramp tests on rodlets having 32 to 
46 GWd/MtU burnup (Part 2). Included among these tests were 
rodlets having modified designs to determine if such designs would 
improve pellet clad interaction (PCI) behavior. The rodlets were 
first irradiated in the power reactor at Obrigheim, Germany and 
then ramp tested in the High Flux Reactor at Petten, Netherlands. 
This is the final report of the program, combining results from both 
Parts 1 and 2. Descriptions of rodlet fabrication, base irradiation, 
intermediate examinations, ramp behavior and post-ramp examina- 
tions are presented. The overall conclusion of the program is that 


22 NUCLEAR REACTOR TECHNOLOGY 
2209 Reactor Safety 


high-burnup rodlets having approximately 35 to 45 GWd/MtU 
Sea 
ue 


18406 (DOE/ID/01570—T8) Two-phase drag screen co- 
efficients. J.L. (idaho National Lab., 
Idaho Falls (USA)). 1980. Contract ACO7-7 1570. 27p. 
(CONF-800747—9). NTIS, PC A03/MF A01 - GPO; G 
Dep. File Number 185005393. 

From Review group conference on advanced instrumenta- 
tion for reactor safety research; Oak Ridge, TN, USA (29 Jul 


7 iempirical 
model was derived for the two-phase drag coefficient of a full-flow 
drag screen in an attempt to account for two-phase compressibility 
effects upon the drag coefficient. Results from this model are com- 
pared to test results obtained in steady state air-water mixtures and 
transient steam-water flows in horizontal 3.40 cm inside diameter 
piping. 


18407 (DOE/ID/01570—T9) Low flow velocimeters and 
voiding detectors. Englert, S.B.; Fincke, J.R.; Wolf, J.R. 
(Idaho National Lab., Idaho Falls SA)). Jul 
1980. Contract AC07-761D01570. "42p. (CONF-' 47—7). 
NTIS, PC A03/MF A01; GPO Dep. File Number 
DE85005394. 

From Review group conference on advanced instrumenta- 
tion for reactor safety research; Oak Ridge, TN, USA (29 Jul 
1980). 

The thermal flowmeter and boundary layer voiding detec- 
tor/flowmeters have been developed in order to make low velocity 


cessful measurements of low velocity in both 
under actual i water reactor (PWR) accident conditions 
in the Semiscale Facility. The boundary layer voiding detector/ 
flowmeter has been shown in the laboratory to be capable of de- 
tecting both steam generator U-tube voiding and monitoring of 
tube flow under normal operating conditions. 


18408 (EGG-EA—5226) report for JAERI Slab 
Core hot leg spool piece. Rahl, T.E.; Tatar, G.A. (EG and G 
Idaho, Inc., Idaho Falls (USA)). Aug 1980. Contract ACO7- 
761D01570. 149p. NTIS, PC A07. File Number 
DE85005395 
This document represents the Design Report for the JAERI 
Slab Core Hot Leg Spool Piece. This report, in accordance with 
Section VIII of the ASME Boiler and Pressure Vessel Code, has 
been prepared in sufficient detail to demonstrate that the stress and 
fatigue limits of the Code are satisfied when the spool piece is sub- 
jected to the Design and Service Conditions specified in the Design 
Specification. 
meth- 


sae 


detecting 
Idaho, Inc., Idaho Falls (USA)). Au; 
761D01570. 45p. NTIS, PC ‘A03/ME A0l; GPO She File 
Number DE82001005. 

As a result of the March 1979 accident at the Three Mile 
Island nuclear plant, debris is expected to be distributed throughout 
those portions of the primary piping system in which water was 
circulating during the accident. The debris is expected to consist 
primarily of UO:, ranging from fine, flour-like powder to whole 
pellets, but may include non-fuel debris from cladding and structur- 


described, along with the experiments and their interpretation. An 
instrumentation system for detecting and characterizing the debris 
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is described, as is its current prototype. Recommendations for addi- 
tional effort to optimize the system design for the current problems 
are presented. 


ee ee ee oe 
receipt, and storage of the TMI-2 core. Revision 1. 
Quinn, G.J.; Reno, H.W.; Schmitt, R.C. (EG and G Idaho, 
Inc., Idaho Falls (USA); EG and G, Inc., Middletown, PA 
(USA). Technical op. NTIS, Office). Jan 1985. Contract 
ACO07-76ID01570. S, PC A04/MF A01; GPO Dep. 
File Number DES: 
irae cin ae: asia God t of core 
dulits Mia eacsatteiig nme eas 2 (EMER) to the Idee Haken: 
al Engineering Laboratory (INEL) and receipt and storage of that 
core debris. The Manager of the Nuclear Materials Evaluation Pro- 
grams Division of EG and G Idaho, Inc. will manage two separate 
but integrated programs, one located at TMI (Part 1) and the other 
en een ee 
sponsible for developing and implementing Part 1, TMI-2 Core 
Shipment Program. The Technical Support Branch (at INEL) is re- 
for developing and implementing Part 2, TMI-2 Core Re- 
ceipt and Storage. The plan described herein is a revision of a pre- 
vious document entitled Plan for Shipment, Storage, and Examina- 
tion of TMI-2 Fuel. This revision was required to delineate 
changes, primarily in Part 2, Core Activities Program, of the previ- 
ous document. That part of the earlier document related to core ex- 
amination was reidentified in mid-FY-1984 as a separate trackable 
entity entitled Core Sample Acquisition and Examination Project, 
which is not included here. 


18411 eee pp 21.1-21.10) 1983 
Vermont Yankee recirculation decontamination. 
Weyman, G.D. (Vermont Yankee Nocless Power Corp., 
Brattleboro). Sep 1984. Research Reports Center, P.O. Box 
50490, io Alto, CA 94303 $50.50. File Number 
TI85920099. (CONF-8311208—Vol.2). 

From 2. seminar on countermeasures for pipe cracking in 
atin, Palo —— CA, USA (15 Nov i 

540 MWe Vermont Yankee BWR began experiencing a 

IR on ngpiot th smu rage beats og ome 
After preliminary measures to arrest the increase were largely un- 
successful, decontamination efforts were planned for the scheduled 
refueling outage in March, 1983. The procedures followed during 
this successful decontamination of the recirculation piping are de- 
scribed. 


18412 (GKSS—84/E/31) Study of the multivent effects 

water reactor pressure suppression 
system. E.W. (GKSS-Forsch trum 
Geesthacht G.m.b.H., Geesthacht-T hude (Germany, 
F.R.)). 1984. 144p. NTIS (US Sales Only), PC A07/MF 
AO1. File Number DE85750511. 

With 65 figs., 18 tabs. 

Using the results from 5 of the GKSS pressure suppression 
tests, the chugging stage boundary load data (peak pressures and 
spectral power) have been evaluated for ‘sparse’ pool response (one 
and two vents in the three vent pool) and for ‘full’ pool response 


ation; only minor change occurs in going from double to triple cell 
operation. 


ber ao — transient tons tests 


). 
(CONF-841105—63). NTIS, PC A02/MF AOI; 1; GPO 
Dep. File Number DE85007461. 
From Joint meeting of the American Nuclear Society and 
— Industrial Forum; Washington, DC, USA (11 Nov 
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Among the low probability LMFBR accident scenarios ad- 
dressed by the collaborative US/UK transient testing program is 
the slow transient overpower ramp resulting from the hypothetical 
event of a control rod runaway with failure to trip. This has been 
simulated in US’s TREAT facility with three tests on irradiated 
driver fuel from the UK's Prototype Fast Reactor. Tests C04 and 
COS were single pin experiments designed as a pair to study the 
effect of burnup on the time, location, and mechanisms of cladding 
failure and initial fuel escape. They were conducted on individual 
fuel pins of different burnup and power history; the C04 fuel had 
an axial peak burnup of ~ 4% while C05 fuel had reached a maxi- 
mum burnup close to 9%. Test L03, reported in detail previously, 
studied post-failure fuel dispersal in a bundle of seven pins like the 
C04 fuel. 


18414 (KFK—3450) Nuclear Safety Project. Annual 
report 1983, (Kernforschungszentrum Karlsruhe G.m.b.H. 
(Germany, F.R.). Projekt Nukl ukleare Sicherheit). Jun 1984. 
671p. (In German). NTIS (US Sales Only), PC A99/MF 
AOl. File Number DE85750533. 

The annual report 1983 is a detailed description (in German 
language) of work within the Nuclear Safety Project performed in 
1983 in the nuclear safety field by KfK institutes and departments 
and by external institutes on behalf of KfK. It includes for each in- 
dividual research activity short summaries in English language on 
work performed, results obtained and plans for future work. This 
report was compiled by the project management. 


18415 (KFK—3776) Retention of elemental '*'I by acti- 
vated carbons under accident conditions. Deuber, H. (Kern- 
forschungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). 
Lab. fuer Aerosolphysik und Filtertechnik 1). Sep 1984. 
79p. (In German). NTIS (US Sales Only), PC A05/MF 
AO01. File Number DE85750772. 

Under simulated accident conditions (maximum temperature: 
130°C) no significant difference was found in the retention of I-131 
loaded as elemental iodine, by various fresh and aged commercial 
activated carbons. In all the cases, the I-131 passing through deep 
beds of activated carbon was in a non-elemental form. It is conclud- 
ed that a minimum retention of 99.99% for elemental radioiodine, 
as required by the RSK guidelines for PWR accident filters, can be 
equally well achieved with various commercial activated carbons. 


18416 (KFK—3786-B) Fuel rod simulator effects in 
flooding experiments single rod tests. Nishida, M. (Kernfors- 
chungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). Inst. 
fuer Reaktorbauelemente; Kernforschungszentrum Karls- 
ruhe G.m.b.H. (Germany, F.R.). Projekt Nukleare Sicher- 
heit). Sep 1984. 37p. NTIS (US Sales Only), PC A03/MF 
A01. File Number DE85750773. 

The influence of a gas filled gap between cladding and pellet 
on the quenching behavior of a PWR fuel rod during the reflood 
phase of a LOCA has been investigated. Flooding experiments 
were conducted with a short length electrically heated single fuel 
rod simulator surrounded by glass housing. The gap of 0.05 mm 
width between the Zircaloy cladding and the internal Al.Os pellets 
of the rod was filled either with helium or with argon to vary the 
radial heat resistance across the gap. This report presents some typ- 
ical data and an evaluation of the reflood behavior of the fuel rod 
simulator used. The results show that the quench front propagates 
faster for increasing heat resistance in the gap between cladding 
and heat source of the rod. 


18417 (NUREG—0797-Suppl.8) Safety Evaluation Report 
related to the operation of Comanche Peak Steam Electric 
Station, Units 1 and 2 (Docket Nos. 50-445 and 50-446). Sup- 
plement No. 8. (Nuclear Regulatory Commission, Washing- 
ton, DC (USA). Office of Nuclear Reactor Regulation). Feb 
1985. 182p. NTIS, PC A1l0/MF A0O1 - GPO* $6.00. Fite 
Number T1I85901189. 

Supplement 8 to the Safety Evaluation Report for the Texas 
Utilities Electric Company application for a license to operate Co- 
manche Peak Steam Electric Station, Units 1 and 2 (Docket Nos. 
50-445, 50-446), located in Somervell County, Texas, has been joint- 
ly prepared by the Office of Nuclear Reactor Regulation and the 





2519 / ERA-10/10 


Comanche Peak Technical Review Team of the US Nuclear Regu- 
latory Commission. This Supplement provides the results of the 
staff's evaluation and resolution of approximately 80 technical con- 
cerns and allegations relating to civil and structural and miscellane- 
ous issues regarding construction and plant readiness testing prac- 
tices at the Comanche Peak facility. Issues raised during recent 
Atomic Safety and Licensing Board hearings will be dealt with in 
future supplements to the Safety Evaluation Report. 


18418 (NUREG—0876-Suppl.6) Safety Evaluation Report 
related to the operation of Byron Station, Units 1 and 2 
(ockets Nos. STN 50-454 and STN 50-455), tone No. 
6. (Nuclear Regulatory Commission, W. DC 
(USA). Office of Nuclear Reactor Regulation). eb 1985. 
49p. NTIS, PC A03/MF A0O1 - GPO* $4.00. File Number 
T185900578. 

Supplement No. 6 to the Safety Evaluation Report related to 
Commonwealth Edison Company's application for licenses to oper- 
ate the Byron Station, Units 1 and 2, located in Rockvale Town- 
ship, Ogle County, Illinois, has been prepared by the Office of Nu- 
clear Reactor Regulation of the US Nuclear Regulatory Commis- 
sion. This supplement provides recent information regarding resolu- 
tion of the licence conditions identified in the SER. Because of the 
favorable resolution of the items discussed in this report, the staff 
concludes that Byron Station, Unit 1 can be operated by the licens- 
ee at power levels greater than 5% without endangering the health 
and safety of the public. 


(NUREG—1105) Review and evaluation of the Nu- 

egulatory Commission Safety Research Program for 

fiscal years 1986 and 1987. (Nuclear Regulatory Commis- 

sion, Washington, DC (USA). Advisory Committee on Re- 

actor Safeguards). Feb 1985. 56p. NTIS, PC A04/MF AOI - 
GPO* $4.50. File Number T185900577. 

Report to the Congress. 

This is the eighth report by the Advisory Committee on Re- 
actor Safeguards (ACRS) that has been prepared in response to the 
Congressional requirement for an annual report on the Nuclear 
Regulatory Commission (NRC) Reactor Safety Research Program. 
As previously requested by the Congress, the timing of this report 
has been adjusted to enable the ACRS to address the proposed 
budget for FY 1986 and 1987 that has been submitted to the Con- 
gress by the President. Detailed comments and recommendations 
are provided for the research programs and budget proposed for 
FY 1986. Because both the budget for FY 1987 and the research 
programs for that period are highly uncertain at this time, com- 
ments on these are not provided. Part I is a compilation of general 
comments and recommendations regarding the NRC Safety Re- 
search Program budget for FY 1986. It is intended to serve as the 
Executive Summary. Part II is divided into five chapters, each of 
which represents a Decision Unit of the NRC research program. In 
each chapter, we have included specific comments on the research 
involved in the Decision Unit, an assessment of priorities, and rec- 
ommendations regarding new directions and levels of funding. 10 
references. 


ae ae Type Dok ctainhes 19-55) ee analy- 
aed of unstable fracture in steel pipe with a 
circumferential part- ao crack under tensile loading. Ka- 
shima, K.; Takahashi, Y. (Central Research Int. of Electric 
Power Industry, Tokyo, Japan). Aug 1984. NTIS, PC A24/ 
MF AO! - GPO* $10.00. File Number T184901888. (CONF- 
8309187—). 

From CSNI leak-before-break conference; Monterey, CA, 
USA (1 Sep 1983). 

This paper presents the theoretical analysis of circumferen- 
tial crack propagation ir. Type 304 stainless steel pipe under tensile 
loading. Finite element codes and a simplified analysis method are 
developed to predict the stable and unstable crack propagations. 
Leak-before-break condition of the pipe with a circumferential part- 
through crack is estimated based on the net stress criterion. The 
relatively good agreements are obtained between the numerical so- 
lutions and the experimental results. 
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moto, T. Univ. of Tokyo, Japan). Aug 
A24/MF AOl1 - GPO* $10.00. Nember T184901888. 
(CONF-8309187—). 

From CSNI leak-before-break conference; Monterey, CA, 


Lee 

in order to demonstrate the structural integrity of 
the cenched pipes, euch Behavior ‘Vanlfiontion Test Gocwe at tee 
clear Power Engineering Test Center (NUPEC) has conducted ex- 
tensive research on the fracture behaviors as well as leak-before- 
break behaviors of flawed pipes. This paper is intended to give an 
overview of the results obtained so far. The various experiments 
have been performed using the tension-type high-compliance appa- 
ratus specially developed for this project. The experiments consist 
of the following four tests. 1) Plate experiments under siatic or dy- 
namic tension loading with and without compliance set in series (20 
specimens tested). 2) Pipe experiments under static or dynamic ten- 
sion loading with and without compliance set in series (20 speci- 
mens tested). 3) Pipe experiments under cyclic tension loading with 
compliance set in series superposed on constant internal pressure by 
the corrosive water of about 280°C with O, of 8 ppm (5 specimens 
tested). 4) Pipe experiments under transient thermal loading super- 
posed on tension loading with and without compliance (4 speci- 


stable and unstable fracture has been applied to some pipes. 


18422 (NUREG/CP—0051, pp 126-139) Application of 
tearing instability analysis for complex crack geometries in 
nuclear piping. Pan, J.; Wilkowski, G. (Battelle Columbus 
Laboratories, OH). Aug 1984. NTIS, PC A24/MF AOI! - 
GPO* $10.00. File Number T184901888. (CONF-8309187— 


From CSNI leak-before-break conference; Monterey, CA, 
ee 
The analysis of the experimental data of 304 stainless steel 
pipes using Zahoor and Kanninen’s estimation scheme has shown 
that the J resistance curve of a circumferentially cracked pipe with 
a simulated internal surface crack around the remaining net section 
is much lower than the J resistance curve of pipes with a idealized 
through-wall crack (without a simulated internal surface crack). 
The implications of the low J at initiation and tearing modulus on 
the stability analysis of typical BWR piping systems are discussed 
on the condition that an internal circumferential surface crack is as- 
sumed to occur along with a circumferential through-wall crack 
due to stress corrosion. The results presented here show that the 
margin of safety is reduced and in some cases instability is predict- 
ed due to the low J resistance curve and tearing modulus. 


18423 (NUREG/CP—0051, pp esta. Effect of pr 
crack extension on the tearing resistance of stainless steel 
materials. Paris, P.C.; Brunetti, 1: Cotter, K.H. 


piping 
(Fracture Proof Design Corp., St. Louis, MO). Aug 1984. 
NTIS, PC A24/MF AOl1 - GPO* $10.00. File Number 
1184901888. (CONF-8309187—). 

From CSNI leak-before-break conference; Monterey, CA, 
USA (1 Sep 1983). 

In paper, tests of typical stainless steels used in primary 
coolant system piping of PWR and BWR reactors are presented. 
The parameters considered in the test program included: tempera- 
ture, 70F vs. 550F; side grooving; Inconel vs. stainless weld metal; 
cast vs. wrought product form; and, the location of the crack in 
either the base metal or in the weld metal. These parameters were 
evaluated in tests for values of J up to 50,000 in-Ib/ine and Aa up to 
5 inches. The results are presented in the form of J vs. T stability 
curves. It was shown that the heretofore use of wrought stainless 
steel data based on small crack extensions and low J values is un- 
conservative. The development of this new data suggests that cer- 
tain of the analyses of nuclear piping that have been performed to 
ee eee 
ence of the material tearing resistance on the magnitude of the ap- 
plied J must be taken into account. 
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18424 /CP—0051i, pp 163-179) Assessments of 
leak and break in stainless 


steel power plant piping. 
wa, K.; ee 4 ute Ss See (Mechan- 
ical itachi, Japan). A _ 
NTIS, A24/MF MF AO! - GPO" $10.00. File 
TI84901888. (CONF-8309187—). 

From CSNI leak-before-break conference; Monterey, CA, 
USA (1 Sep 1983). 

Leak and break loads for Type 304 stainless steel pipes con- 
taining circumferential part-through cracks are predicted by simple 
methods based on the net-section stress Evaluation of 
critical sizes of the cracks is studied, and the allowable flaw sizes 
for pressurized pipes were discussed from the viewpoint of leaks 
and breaks. 


(NUREG/CP—0051, pp 180-203) Leak-before- 
iat diagrams using simple plastic limit load criteria for 
pipes with circumferential 


een a Karlsruhe, y). Aug 
NTIS, PC /MF AO1 - GPO* $10.00. File Number 
TI84901888. (CONF-8309187—). 

From CSNI leak-before-break conference; Monterey, CA, 
USA (1 Sep 1983). 

Simple criteria for local and global instabilities were used to 
calculate leak-before-break-diagrams for load-controlled deforma- 
tions. Relations between the tension and bending stresses in the un- 
cracked pipe and the critical crack angle a/sub c/, below which 
complete fracture cannot occur, were developed for combined 
loading by internal pressure and external tension and bending. The 
different assumptions made for local and global instability lead to 
similar conclusions about the allowable crack length for leak- 
before-break behavior. It was not the intention of this paper to 
compare the conclusions with experimental results available. 


(NUREG/CP—0051, pp 204-263) ag of 

— based on circumferential cracked depth using the net- 

section collapse analysis. Wilkowski, G.M. (Battelle Colum- 

bus Laboratories, OH). Aug 1984. NTIS, PC A24/MF A01 

- GPO* $10.00. File Number 1184901888. (CONF- 
8309187—). - 

From CSNI leak-before-break conference; Monterey, CA, 
USA (1 Sep 1983). 

This paper involves an evaluation of the safety factors in the 
proposed ASME Section XI criterion (TWB 3640) for flaw accept- 
ance in austenitic piping. In developing the end-of-life flaw sizes in 
IWB 3640 several simplifying assumptions were made in using the 
net-section collapse criterion. Safety factors on stress were used in 
developing the IWB 3640 end-of-life flaw sizes. This paper exam- 
ines not only the safety factors on stress, but also the safety factors 
on flaw depth of the IWB 3640 values relative to a detailed net- 
section collapse analysis. Prior to making these comparisons, a 
review of the development of the net-section collapse analysis for 
circumferential cracks is given. 


18427 (NUREG/CP—0051, pp aera — ony 
code acceptance criteria for flaws 


margins in the ASME 
austenitic piping. Ranganath, S. (General Electric Co., 9 
Jose, CA). Aug 1984. NTIS, PC A24/MF AO0Ol1 - GPO* 
$10.00. File Number T184901888. (CONF-8309187—). 

From CSNI leak-before-break conference; Monterey, CA, 
ae oe 

The Main Committee of the ASME Code recently approved 

evaluation procedures and acceptance criteria for flaws in austenitic 

piping. These revisions will appear in the Winter 1983 Addenda to 
Section XI of the ASME Gade. The allowable flaw sizes were 
specified in IWB-364-1 as a function of applied stress and loading 
category (e.g., normal and upset, emergency and faulted condi- 
tions). The allowable flaw sizes were intended to provide a mini- 
mum safety margin of 2.77 for normal and upset conditions and 
1.39 for emergency and faulted conditions. Recently, concerns have 
been expressed on whether the Code allowable flaw sizes do indeed 
provide the intended safety margins. The purpose of this is to dem- 
onstrate the technical basis for the acceptance criteria and confirm 
the Code margins by considering selected examples. 
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18428 (NUREG/CP—0051, pp 273-299) Two-phase flow 
experiments through intergranular stress corrosion cracks. 
Collier, R.P.; Norris, D.M. (Battelle Columbus Laborato- 

ries, OH). Aug 1984. NTIS, PC A24/MF AOl1 - GPO* 
$10, 00. File Seceieas T184901888. (CONF-8309187—). 

From CSNI leak-before-break conference; Monterey, CA, 
USA (1 Sep 1983). 

Experimental studies of critical two-phase water flow, 
through simulated and actual intergranular stress corrosion cracks, 
were ed to obtain data to evaluate a leak flow rate model 
and investigate acoustic transducer effectiveness in detecting and 
sizing leaks. The experimental program included a parametric study 
of the effects of crack geometry, fluid stagnation pressure and tem- 
perature, and crack surface roughness on leak flow rate. In addi- 
tion, leak detection, location, and leak size estimation capabilities of 
several different acoustic transducers were evaluated as functions of 
leak rate and transducer position. This paper presents flow rate data 
for several different cracks and fluid conditions. It also presents the 
minimum flows rate detected with the acoustic sensors and a rela- 
tionship between acoustic signal strength and leak flow rate. 


18429 (NUREG/CP—0051, pp 300-326) Prediction of 
leak rates through intergranular stress corrosion cracks. Ab- 
dollahian, D.; Chexal, B.; Norris, _ (S. Levy Inc., 
Campbeil, CA). Aug 1984. NTIS, PC A24/MF AOl1 - 
GPO* $10.00. File Newiber 1184901888. (CONF-8309187— 


From CSNI leak-before-break conference; Monterey, CA, 
USA (1 oe 1983). 

The critical flow model developed at Battelle Columbus 
Laboratories, and the computer program, LEAK, written to utilize 
this model were used to predict leak rates through simulated and 
actual intergranular stress corrosion cracks (IGSCC). Following a 
review of the theoretical basis and the method of solution in 
LEAK, a set of modifications were suggested, and it was shown 
that the new model (LEAK-O1) resulted in better agreement with 
experimental data. In addition, a simple model, based on homogene- 
ous equilibrium assumptions, was developed which resulted in a 
closed form relation for the critical mass flux. The predictions using 
this simplified model, which is applicable for subcooled upstream 
conditions, were close to the predictions by the LEAK-01 code. 
The critical flow model developed in this study is recommended 
for predicting the leak rates through IGSCC’s. The simplified ho- 
mogeneous equilibrium model is recommended for quick calcula- 
tions if the upstream conditions are expected to remain in a sub- 
cooled state during the depressurization transient. 


(NUREG/CP—0051, pp 327-341) Leak rate 
measurements and detection systems. Kupperman, D.; Shack, 
W.J.; ae T. (Argonne National Lab., IL). Au; eh 1984. 
NTIS, PC A24/MF AOl - GPO* $10. 00. File 
T184901888. (CONF-8309187—). 

From CSNI leak-before-break conference; Monterey, CA, 
USA (1 oe 1983). 

A research program is under way at the Argonne National 
Laboratory under the sponsorship of the USNRC Office of Nuclear 
Regulatory Research to evaluate and develop improved leak detec- 
tion systems. The primary focus of the work has been on acoustic 
emission detection of leaks. Leaks from artificial flaws, laboratory- 
generated IGSCCs and thermal fatigue cracks, and field-induced in- 
tergranular stress corrosion cracks (IGSCCs) from reactor piping 
have been examined. The effects of pressure, temperature, and leak 
rate and geometry on the acoustic signature are under study. The 
use of cross-correlation techniques for leak location and pattern 
recognition and autocorrelation for source discrimination is also 
being considered. 


18431 era pp 342-358) Opening of 
through-wall cracks in BWR coolant lines due to the applica- 
tion of severe overloads II: a simple approach. — E. 
(Joint Manchester Univ./UMIST Metallurgy Dep aa 
land). Aug 1984. NTIS, PC A24/MF AOI - GPO $10 
File Sieaiee T184901888. (CONF-8309187—). 

From CSNI leak-before-break conference; Monterey, CA, 
USA (1 Sep 1983). 
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A simple theoretical analysis gives an estimate of the open- 
ing area associated with a through-wall crack in a pipe when this is 
subject to an imposed rotation at its ends. The crack-opening area 
is expressed in terms of the crack size, and the plastic rotation at 
the cracked cross-section, where plastic deformation is assumed to 
be confined. The results are relevant to the integrity of boiling 
water reactor coolant systems during accident conditions. 


18432 (NUREG/CP—0051, pp 359-384) Leak-before- 
break due to fatigue cracks in cold leg piping system. 
Mayfield, M.E.; Collier, R.P. (Materials Engin Asso- 
ciates, Lanham, MD). Aug 1984. NTIS, PC A24 AOl - 
GPO* $10.00. File Number T184901888. (CONF-8309187— 


From CSNI leak-before-break conference; Monterey, CA, 
USA (1 Sep 1983). 

This review paper presents the results of a deterministic as- 
sessment of the margin of safety against a large break in the cold 
leg piping system of pressurized water reactors. The paper focuses 
on the computation of leak rates resulting from fatigue cracks that 
penetrate the full wall thickness. Results are preseated that illus- 
trate the sensitivity of the leak rate to stress level, crack shape and 
crack orientation. Further, the leak rates for specific conditions are 
contrasted to detection levels, shutdown criteria, make-up capacity 
and the leak rate associated with final failure of the piping system. 
The results of these computations indicate that, in general, leaks far 
in excess of the present detection sensitivities would result at crack 
sizes well below the critical crack sizes for the upset loadings on 
the cold leg piping system. 


(NUREG/CP—0051, pp 386-403) Some research 
in th the field of leak before break criteria for Lazzeri, 
L. Aug 1984. NTIS, PC A24/MF A01 - GPO* $10.00. File 
Number T184901888. (CONF-8309187—). 

From CSNI leak-before-break conference; Monterey, CA, 


USA i 1983). 

-before-break research activity has lead to the following 
basic results: a) From an extensive analysis of the available experi- 
mental data it is concluded that the concept of net section collapse 
is a simple, reliable, valid tool in the case of very ductile materials. 
b) The analysis of some experimental data has lead to the conclu- 
sion that for partially ductile materials mixed ductile, fragile condi- 
tions may be present. c) From the analyses at a and b criteria have 
been established in order to compute collapse conditions for 
through cracked pipes as a function of the applied load (moment 
and axial load) in terms of net section collapse. d) The role of the 
thermal and secondary self equilibrating loads is discussed. e) The 
leak areas are often evaluated on the basis of the 0.1 Aflow crite- 
rion, i.e. somewhat arbitrarily assuming a leak area equal to 10% 
the pipe flow area. f) The 0.1 Aflow criteria is applied to typical 
lines, and it is concluded that such loads can be taken without using 
the classical pipe whip restraints, even if some increase in the size 
of the snubbers might be necessary. 


18434 (NUREG/CP—0051, pp ee Probabilistic 
study of leak-before-break Woo, H.H. (Lawrence 
Livermore National Lab., CA). Aug 1984. NTIS, PC A24/ 
Seite er $10.00. File Number T184901888. (CONF- 

From CSNI leak-before-break conference; Monterey, CA, 
USA cS Sep 1983). 

The purpose of this presentation is to assess the leak-before- 
break concept for nuclear piping systems from the standpoint of the 
probabilistic approach. The approach is based on the probabilistic 
fracture mechanics theory. The models used to assess the piping re- 
liability in the analyses have been tested against two real failure in- 
cidents. The incidents were (1) PWR feedwater line steam genera- 
tor nozzle cracking incident, and (2) BWR recirculation safe end 
cracking incident. The predicted leak results showed high probabil- 
ities for leaking (order of 10~*) for both lines. Analyses on three 
other piping lines, (1) PWR reactor coolant loops, (2) PWR pres- 
surizer surge lines, and (3) PWR main steam line inside containment 
Sa ea All the results 
indicated that the probabilities for leak are several orders of magni- 
tude higher than those for a double-ended guillotine break. This 
finding agrees with the experience that no pipe break incident has 
ever happened in nuclear operating history. 
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18435 (NUREG/CP—0051, 422-439) Leak-before- 
ome demonstration for a teste PWR main steam pipe. 
wamy, 


S.A. (Westinghouse Electric Corp > 
PA). Aug 1984. NTIS, PC A24/MF ADL - GPO* $10. 
File Neptier T184901888. (CONF-8309187—). 
From CSNI leak-before-break conference; Monterey, CA, 
_—ee 
Currently the main steam line break evaluations of pressur- 
ized water reactor coolant systems are performed for postulated 
circumferential (guillotine) breaks. This results in overly conserva- 
tion loading conditions. The objective of this paper is to study the 
local and global stability of a postulated through wall circumferen- 
tial flaw in the main steam pipe of a typical pressurized water reac- 
tor. Steam leak rates are estimated and are examined in light of cur- 
rently available leak rate criteria to demonstrate the leak-before- 
break condition. The need for additional criteria for detection of 
steam leaks is identified. 


(NUREG/CP—0051, pp 440-467) Case for elimi- 
mating dbstonhendines ghia lntaaih tose delle Kaily tee Was: 
house main coolant piping. Bamford, W.H.; Swamy, S.A.; 
Johnson, E.R. (Westinghouse Electric Corp., Pittsbur 
PA). Aug 1984. NTIS, PC A24/MF AOI - GPO* $10. 
File Wanios TI84901888. (CONF-8309187—). 

From CSNI leak-before-break conference; Monterey, CA, 
a, 
detailed series of studies were carried out to demonstrate 
dis scranhalll edaghity often taleded thon teedth Seaman oni ae 
Westinghouse pressurized water reactors. The purpose of the work 
was to demonstrate that the primary coolant piping was extremely 
unlikely to fail due to any of the conditions for which it was de- 
signed, and that therefore the design postulate that this pipe fail in- 
stantaneously is unrealistic and unnecessary. This paper presents the 
details of the investigation. 


18437 (NUREG/CP—0051, pp 468-483) Application of 
mechanics leak-before-break analyses for 


fracture 

against pipe rupture in SEP plants. Copeland, J.F.; Riccar- 
della, P.C. (Structural Integrity Associates, San Jose, CA). 
Aug 1984. NTIS, PC A24/MF A0l1 - GPO* $10.00. File 
Number T1I84901888. (CONF-8309187—). 

From CSNI leak-before-break conference; Monterey, CA, 
USA (1 Sep 1983). 

In accordance with the latest NRC guidance the leak-before- 
break technique was evaluated for high-energy piping systems in a 
nuclear power plant. The elements of this evaluation include deter- 
mination of: 1) largest crack size which will remain stable; 2) leak 
rate resulting from a crack with length twice the pipe wall thick- 
ness; 3) size of crack which will leak at a rate greater than 1 gpm, 
if 2) results in less than 1 gpm; and 4) analysis of part-through 
cracks for subcritical crack growth rates to establish in-service in- 
spection (ISI) intervals. Conclusions reached are: 1) The fracture 
mechanics leak-before-break approach is shown as a viable option 
to prevent pipe rupture. 2) Austenitic stainless steel pipes possess 
significant toughness, and large cracks are required for rupture. 3) 
The net section plastic collapse analysis is more conservative than 
tearing modulus evaluations. 4) Leak rates are large enough to 
assure detection well before cracks reach a critical size. 5) In the 
case studied, subcritical crack growth is slow enough to require ISI 
intervals of about 10 years to detect part-through cracks. 


ee ee pp 485-504) Some consider- 
application of fracture mechanics to 


18438 
ations in the delimit 
leak-before-break conditions in nuclear power he piping. 
Kanninen, M.F. (Southwest Research Inst., San Antonio, 
TX). Aug 1984. NTIS, PC A24/MF AOl - GPO* $10.00. 
File wakes T184901888. (CONF-8309187—). 

From CSNI leak-before-break conference; Monterey, CA, 


USA (1 Sep 1983). 

The i of precise delimitations of leak-before- 
break conditions is of vital importance for nuclear plant piping sys- 
tems. Because the manner in which pipe fracture occurs is influ- 
enced by subcritical and rapid crack propagation, fracture mechan- 
ics applications must be made to quantify both aspects. The intial 
flaws that trigger fracture in nuclear piping systems generally occur 
in or near a weld. Among other considerations, weld-induced resid- 





present. Residual stresses have been shown to affect 
its stages. Consequently, there would appear to 
more rigourous elastic-plastic fracture me- 
treat residual stresses in order to provide 
more realistic leak-before-break assessments. 


/CP—0051, pp 505-522) Current posi- 
decisions on leak-before-break in the 
ug 1984. NTIS, PC A24/MF AOl - 


From CSNI leak-before-break conference; Monterey, CA, 


SRA CO 1985 
In updating of the Guidelines for PWR’s of the Reaktor- 


pressure major 
vision in the requirements for pipe whip protection. As a logical 
consequence of the concept of basic safety a guillotine type break 
or any other break type resulting in a large opening is not postulat- 


the design of the emergency core cooling system (ECCS) and the 

the requirements are unchanged. For the design of the 

strength and stability of the component support the requirements 

were simplified. The paper presents the details of the change in the 

RSK Guidelines, the reasoning behind it, and 2 actual application in 

present PWR- and BWR licensing cases. 

18440 (NUREG/CP—0051, pp 524-528) Proposed 

in intermediate pipe break criteria. Schmitz, R.P. 

ug 1984. NTIS, PC A24/MF A0Ol - GPO* $10.00. File 
Number T184901888. (CONF-8309187—). 


proposed to the US NRC in 
1963 that the NRC eliminate from their criteria all intermediate 


(NUREG/CP—0051, pp 529-556) Probabilistic 
of leak-before-break. Bush, S.H. Aug 1984. 
PC A24/MF AOl - GPO* $10.00. File Number 
TI84901888. (CONF-8309187—). 
From CSNI leak-before-break conference; Monterey, CA, 


=o 

A summary of results illustrating what might be derived 
from a probabilistic risk assessment (PRA) study follows. The fail- 
ure probabilities for sizes of nuclear piping are considered to 
be in the range of 10~‘ to 10~® per reactor-year (exclusive of inter- 
granular stress corrosion cracking (IGSCC). Smaller pipe sizes, of 
lesser safety significance, have much higher failure rates. In BWRs, 
IGSCC can cause failure rates much higher than 10~‘ in piping 4 to 
10 in. in size. Suggested failure mechanisms apply in most instances, 
exclusive of IGSCC. Catastrophic failures would appear more 
likely from operator error or design and construction errors (water 
hammer, improper handling of dynamic loads, and undetected fabri- 
cation defects) rather than conventional flaw initiation and growth 
by fatigue. 


18442 (NUREG/CP—0056, pp 591-620) Failure internal 
oo of spherical steel containments. Sanchez Sarmiento, 
; Idelsohn, S.R.; Cardona, A.; Sonzogni, V. (Empresa 
Argentina de Centrales Meotcites S.A., Buenos 

1984. NTIS, PC A99/MF AOli - GPO. File 

85002504. (CONF-8406124—; SAND—84-1514). 

From 2. workshop on containment integrity; Crystal City, 


VA, USA (13 Jun ae 

An application of the British CEGB’s R-6 Failure Assess- 
ment Approach to the determination of failure internal pressure of 
nuclear power plant spherical steel containments is presented in this 
paper. The presence of hypothetical cracks both in the base metal 
and in the welding material of the containment, with geometrical 
idealizations according to the ASME Boiler and Pressure Vessel 
Code (Section XI), was taken into account in order to analyze the 
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sensitivity of the failure assessment with the values of the material 
fracture properties. The knowledge of this sensitivity is of prime 
importance in a probabilistic risk assessment of this containment 
under overpressurization conditions. Calculations of the elastoplas- 
tic collapse load have been performed by means of the Finite Ele- 
ment System SAMCEF. The clean axisymmetric shell (neglecting 
the influence of nozzles and minor irregularities) and two major 
penetrations (personnel and emergency locks) have been taken sep- 
arately into account. Large-strain behaviour of the ma- 
terial was considered in the code using lower bounds of true stress- 
true strain relations obtained by testing a collection of tensile speci- 
mens. 


(NUREG/CP—0060, p aa cin dainee be 

aa reflooding of a vertical tube by 
phy. Costigan, G.; Wade, C.D. CABRE, Harwell. England). 
Dec 1984. NTIS, PC A99/MF AOl1 - GPO* $12. 
Number 185900740. (CONF-8404146—). 

From International wo: on fundamental aspects of 
post-dryout heat transfer; Salt Lake City, UT, USA (2 Apr 1984). 

Studies of the consequences of loss of coolant accidents in 
PWR type reactors have stimulated research into the mechanisms 
of heat transfer in the vicinity of a quench front. Steady state, low 
quality, post-dryout data taken recently at Harwell in both upflow 
and downflow suggest that flow regime changes may be affecting 
the results. In addition, the degeneration of inverted annular flow 
to dispersed droplet flow ahead of a quench front is relatively 
poorly understood. To elucidate these phenomena, preliminary flow 
visualization ts have been performed. A stainless steel 
tube (12.2 mm O.D., 9.25 mm I.D., 600 mm long) was mounted in a 
low energy neutron beam from the Harwell materials testing reac- 
tor DIDO. The tube was heated to 600°C and quenched by water 
introduced from the bottom or the top of the tube as required. The 
neutron imaging system provided a dynamic visual record of the 
quenching process at various positions along the tube. The results 
confirm that different flow patterns occur in upflow and downflow 
and provide valuable insight into the quenching phenomena. The 
usefulness of the technique for examining other important problems 
such as the effects of blockages and grids is clearly demonstrated. 


18444 (NUREG/CP—0060, pp 14-55) —— of 
transfer using different 


Reaktorsicherheit, Garching, West Germany). ; 
NTIS, PC A99/MF A0Ol - GPO* $12.00. File Number 
T185900740. (CONF-8404146—). 

From International workshop on fundamental aspects of 
post-dryout heat transfer; Salt Lake City, UT, USA (2 Apr 1984). 

As part of the German safety program, transient heat trans- 
fer experiments have been performed at the blowdown heat transfer 
test facility by the Kraftwerk Union company in Karlstein. The 
purpose of these experiments was to investigate the transient criti- 
cal heat flux phenomena and the forced convective film boiling 
heat transfer. The first part of the post experimental analysis has 
been performed by the Gesellschaft fuer Reaktorsicherheit using 
the computer Code BRUDI-VA a modified version of the German 
homogeneous equilibrium blowdown code BRUCH-D. The pur- 
pose of this part of this investigation was the calculation of local 
thermal hydraulic parameters and the evaluation of different corre- 
lations used in the analysis of reactor safety problems for the calcu- 
lation of maximum critical heat flux (CHF) and post-CHF heat 
transfer coefficients. Using the results of this analysis a new method 
for the calculation of the dispersed flow heat transfer components 
has been developed. The next part of the post-experimental analysis 
is presently being performed by the author at Los Alamos National 
Laboratory using the nonequilibrium two-fluid computer code 
TRAC-PF1/MOD1. Different correlations and models have been 
applied for the calculation of wall-droplet and wall-vapor heat flux 
component in the post-CHF region of described experiments. The 
results of this investigation have shown that different combinations 
of available correlations can be used with sufficient confidence for 
the prediction of wall fluid heat flux in the high pressure wall to 
dispersed flow heat transfer regime. 
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18445 (NUREG/CP—0060, pp 56-67) Reflood analysis 
code REFLA. Murao, Y. (Ja Atomic Energy Research 
Inst., Tokai). Dec 1984. S, PC A99/MF AOl - GPO* 
$12.00. File Number T1I85900740. (CONF-8404146—). 

From International workshop. on fundamental aspects of 
post-dryout heat transfer; Salt Lake City, UT, USA (2 Apr 1984). 

This paper contains a short description of the reflood analy- 
sis code REFLA which was developed to calculate the thermo-hy- 
drodynamics of a nuclear core during a reflood transient in which 
ECC water is introduced into the bottom of the core. The descrip- 
tion emphasizes the following items: 1) heat transfer model; 2) 
quench front propagation model; and 3) core water accumulation 
phenomena. 


18446 (NUREG/CP—0060, pp 68-78) RELAP5/MOD2 
post-CHF heat and mass transfer models. Lin, J.C.; Tsia, 
C.C.; Ransom, V.H.; Johnsen, G.W. (EG 
Inc., Idaho Falls). Dec 1984. NTIS, PC A99/MF AOl - 
GPO* $12.00. File Number T185900740. (CONF-8404146— 
). Contract AC07-76ID01570. 

From International workshop on fundamental aspects of 
post-dryout heat transfer; Salt Lake City, UT, USA (2 Apr 1984). 

RELAPS5S/MOD2 is a new version of RELAPS containing 
improved modeling features that provide a generic pressurized 
water reactor transient simulation capability. In particular, the non- 
equilibrium modeling capability has been generalized to include 
post-critical heat flux (CHF) conditions which occur in several 
core damage accidents and large break loss-of-coolant accident. 
The objective of this paper is to describe the post-CHF wall heat 
transfer and interphase mass transfer model in RELAPS/MOD2 
and to report the developmental assessment results using separate 
effects experiments. The post-CHF wall heat transfer and inter- 
phase mass transfer in RELAPS/MOD2 is mechanistically mod- 
eled. The developmental assessment results show that the post-CHF 
wall heat transfer and the interphase mass transfer are properly 
modeled. For further modeling improvements, new data with local 
void fraction or phasic velocity measurements are needed. 


18447 (NUREG/CP—0060, pp 79-93) TRAC-BD1/ 
MOD1 post-dryout wall heat transfer. Shumway, R.W. 
(idaho National ineering Lab., Idaho Falls). Dec 1984. 
NTIS, PC A99 AOl - GPO* $12.00. File Number 
185900740. (CONF-8404146—). 

From International workshop on fundamental aspects of 
post-dryout heat transfer; Salt Lake City, UT, USA (2 Apr 1984). 

Recently there has become available a large amount of post- 
CHF data which has an improved steam temperature measurement. 
Gottula, et al. show that commonly used film boiling correlations 
do not predict this data well. Since the film boiling heat transfer 
regime strongly influence the core heatup results calculated for pos- 
tulated reactor loss-of-coolant accidents, comparison of the data 
with reactor safety calculation techniques is important. This report 
concentrates on wall heat transfer comparisons using the measured 
steam temperatures. A sample of a test where the steam tempera- 
ture is calculated is presented at the end of the report. 


18448 (NUREG/CP—0060, ni et hey front 
movement during reflood phase. Atomic 
MF ADI - Research Inst., Teka) Dec 1984 Nie. PC A99/ 

01 - rr $12.00. File Number T185900740. (CONF- 


a International workshop on fundamental aspects of 
post-dryout heat transfer; Salt Lake City, UT, USA (2 Apr 1984). 

This report presents a new quench propagation model which 
is valid for wider pressure range than the previous model. This new 
model is applicable to the low temperature quench phenomena. 
which occur at the lower temperature than the thermodynamic: 
maximum liquid superheat and usually appear at the lower portion 
of the core. For development of this model, a hydrodynamic maxi- 
mum liquid superheat measured by Sakurai as a minimum film boil- 
ing temperature was introduced and an empirical correlation was 
derived with the PWR-FLECHT test data. This model well pre- 
dicted the quench phenomena in the JAERI’s small scale test. 
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18449 (NUREG/CP—0060, pp 137-170) Minimum heat 
flux conditions in heat transfer. Nishio, S. (Univ. of 
Tokyo, Jia 7 Dec 1984. NTIS, PC A99/MF A01 - GPO* 
$12.00. JFile Number T185900740. (CONF-8404146—). 

Fie9m International workshop on fundamental aspects of 
post-dry cut heat transfer; Salt Lake City, UT, USA (2 Apr 1984). 

This paper reviews the published information on the mini- 
mum he:at flux condition in boiling heat transfer. The first part is 
devoted! to a survey of the subprocesses of heat transfer mechanism 
in the vicinity of the minimum heat flux point. Concepts and exper- 
imentali results are summarized for the following subprocesses; (a) 
contact. mode, (b) liquid-solid contact behavior and (c) liquid-vapor 
interfaxce behavior. In the second part, parametric effects on the 
minim1um heat flux condit‘on are summarized. System factors 
knowin to affect the minimum heat flux condition are as follows; (a) 
liquid-solid contact mode, (b) geometry of heating surface, (c) 
syster2a pressure, (d) liquid subcooling, (e) liquid velocity, (f) accel- 
eraticon in field, (g) thermal conductance of heating surface, (h) sur- 
face condition and (i) temperature transient. Experimental results 
and correlating equations for the effects of these factors are summa- 
rized and areas are noted where research efforts should be encour- 
ageri. In the final part, analytical models to predict the minimum 
heat flux condition are reviewed. The predicted results are com- 
pared with the published data and the state-of-the-art is discussed. 
The: author believes that information on minimum heat flux condi- 
tions is instructive for past-dryout heat transfer in light water reac- 
toi: channels. 


18450 (NUREG/CP—0060, pp 171-178) Quenching of 
rod bundles with fuel rod simulators of 

P’.; Rust, K.; Erbacher, F. (Kernft ungszentrum, 

ruhe, West Germany). Dec 1984. NTIS, PC A99/MF A011 - 
lace $12.00. File Number TI85900740. (CONF-8404146— 


From International workshop on fundamental aspects of 
‘post-dryout heat transfer; Salt Lake City, UT, USA (2 Apr 1984). 

Reflood tests with 5 x 5 rod bundles consisting of electrical- 
lly heated full length fuel rod simulators with Zircaloy claddings 
and a helium filled gap between cladding and internal Al,Os pellets 
have been performed previously. For these tests the same facility 
has been used as for tests carried out previously with a 5 x 5 rod 
bundle consisting of rods with stainless steel claddings without gap 
between cladding and MgO insulation. The reflood parameters, e.g. 
bundle power, system pressures, flooding velocities were the same 
for both types of rod bundles. A comparison of selected data meas- 
ured as well as evaluated from tests of both the bundles shows the 
following: Fuel rod simulators with Zircaloy claddings and a 
helium filled gap underneath the claddings quench significantly ear- 
lier than gapless fuel rod simulators with thick stainless steel clad- 
dings. Quenching is initiated from a higher level of the heat stored 
prior to quenching of rods with a gap. 


18451 (NUREG/CP—0060, pp 179-204) Study on inter- 
facial and wall heat transfer downstream a front. 
Juhel, D. (CEN, Grenoble, France). Dec 1984. NTIS, PC 
A99/MF AOl - GPO* $12.00. File Number T1I85900740. 
(CONF-8404146—). 

From International workshop on fundamental aspects of 
post-dryout heat transfer; Salt Lake City, UT, USA (2 Apr 1984). 

Using experimental tests to investigate heat transfer in dis- 
persed flow in tubes downstream of a quench front, such as devel- 
ops during the reflood plase of a light water reactor loss of coolant 
accident, the authors first check a mechanical model to evaluate (1- 
a), V/sub V/ and V/sub L/. Then a heat transfer model is devel- 
oped including: 1) heat transfer from the wall: a) to the vapor by 
radiation and by convection; and b) to the liquid by radiation and 
due to the liquid rearrangement downstream of the quench front; 
and 2) heat transfer between liquid and vapor. Two correlations are 
proposed, one for droplet diameter which is of importance for radi- 
ation and liquid vapor energy exchange, and the other for the spe- 
cial heat transfer exchange between wall and liquid downstream of 
a quench front. 
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core ae 205-230) Numer ical sim- 

rewetting of a hestewial tube using a \\‘wo-fluid 

So, C.B.; cake K.H. (Whiteshell Nuclear Re- 
Establishment, Pinawa, yo Dec 1984. NTIS, 


ic pressure. Comparisons were also made with cou iter- 
experiments using an unheated tube. The RAMA model u nder- 
interface during the refilling of 

are not urider- 


of NUREG/CP P—0060, pp 245-264) COBRA-1'F 


Westinghouse upper ECCS heat 
transfer ie Kelly, J.M.; hes, B.A. (Pacific Nortl- 
west Lab., Richland, WA). Dec 1984. NTIS, PC A99/M.F 


AO1 - GPO* $12.00. File Number 1185900740. (CONF?- 


on fundamental aspects o 
SE Te ee ye OHS 1984 
les Ww Gcidien avece ioik Elane OCS he, : 
diniaites tite Cuapioaled enced aah ef the CUNRASER quench 
front models. Initial simulations indicated that significant modifica- 
tions to the minimum film boiling temperature and transition boiling 
ee COBRA-TF, with the modifi- 

cations detailed in this paper, was then applied to a set of six UHI 
tests. Excellent predictions of bundle quench rate for constant pres- 
sure tests at 60, 100, 200, and 500 psia were realized. Quenching 
rates were slightly overpredicted for a 20 psia test and underpre- 
dicted for a variable pressure (800 — 20 psia) test. The need for a 
minimum film boiling correlation applicable to the 
entire pressure range (20 - 1000 psia) and an expression for transi- 
tion boiling heat transfer immediately downstream of a top quench 
front was indicated. 


18454 eee pp 270-302) Correlation of 
and low-to-moderate 


low flow, low pressure, quality post criti- 
cal heat flax data. Chen, J.C; Morgan, C.D.; Sundaram, 
R.K. (Lehigh Univ., Bethichem, PA). Dec 1984. NTIS, PC 
A99/MF AOl - GPO* $12.00. File Number T185900740. 
(CONF-8404146—). 
From International workshop on fundamental aspects of 
heat transfer; Salt Lake City, UT, USA (2 Apr 1984). 
ee ae heat flux data in = low flow, eS a 
and low-to-moderate quality regime were obtained as part of Bab- 
cock and Wilcox Company reactor safety research. These data are 
significant since they help fill a gap in the existing data base. These 
data were compared to existing correlation with unsatisfactory re- 
sults. Mechanistic reasons for the poor agreement were postulated 
and the Lehigh post critical heat flux correlation was modified to 
account for these effects. 


A egg oye 2 te pp 303-314) Inverted annu- 
lar film boiling and the Bromley model. Denham, M.K. 
(UKABA, Winfrith, England). Dec 1984. NTIS, PC A99/ 
MF AOI - GPO* $12.00. File Number T185900740. (CONF- 
8404146—). 
ee on fundamental aspects of 
we oe transfer; Salt Lake City, UT, USA (2 A 
- inverted annular flow coin is one of ane whiek 
occur in a boiling two-phase flow when the wall temperature is too 
high for the liquid to wet the wall. This paper briefly reviews the 
current knowledge of inverted annular flow, and goes on to consid- 
er the effect of quality and flow rate on the associated heat transfer. 
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A new model, developed from the well known Bromley model, is 
compared with new data from a single tube reflooding experiment. 
Good agreement is demonstrated for the range of conditions appro- 
priate to the reflooding of a PWR core following a large loss-of- 
coolant accident. 


18456 (NUREG/CP—0060, pp 331-350) Post-CHF low- 
void heat transfer of water: measurements in the complete 
transition boiling region at atmospheric pressure. Johannsen, 
K.; Meinen, W. (Technische Universitaet Berlin, West Ger- 
many). Dec 1984. NTIS, PC A99/MF AO1 - GPO* $12.00. 
File Number T185900740. (CONF-8404146—). 

From International workshop on fundamental aspects of 
post-dryout heat transfer; Salt Lake City, UT, USA (2 Apr 1984). 

An experimental investigation o' low-void heat transfer of 
water has been performed in the range of CHF and the minimum 
stable film boiling temperature. The heat transfer system used con- 
sists of a vertically mounted copper tube of 1 cm I.D. and 5 cm 
length with surface-temperature controlled, indirect Joule heating. 
Results are presented for upflowing water at inverted annular flow 
conditions in the inlet subcooling range of 2.5 - 40°C and mass flux 
range of 137-600 kg/m?s in terms of boiling curves and heat trans- 
fer coefficients versus wall temperature. Heat transfer in the station- 
ary rewetting front, which occurs within the test section during op- 
eration in the transition boiling mode, is also dealt with. At high 
mass flux, occurrence of an inverse rewetting front has been ob- 
served. It is also noted that, at fixed location, minimum heat flux 
observed is usually not associated with the minimum stable film 


18457 (NUREG/CP—0060, pp eee. Simple-to-use 
post dryout heat transfer model accounting for thermal non- 
equilibrium. Hein, D.; Koehler, W. (Kraftwerk Union AG, 
Erlangen, West Germany). Dec 1984. NTIS, PC A99/MF 
AO1 - GPO* $12.00. File Number 185900740. (CONF- 
8404146—). 
From International workshop on fundamental aspects of 
post-dryout heat transfer; Salt Lake City, UT, USA (2 Apr 1984). 
On the basis of experiments with 6 m long inside cooled 
tubes in the pressure range 50 to 250 bar and data from the litera- 
ture a post dryout heat transfer model was developed. It is based 
on the existence of a representative thermal non-equilibrium. The 
vapor superheat can be calculated from an energy balance. The 
only unknown quantities are the heat transfer coefficient a between 
the droplets and the steam and the surface area F of all the drop- 
lets. To avoid that the size distribution of the droplets and the slip 
has to be known for all parameter combinations of interest - which 
is unpractical for use in design calculations - the product of (aF) 
was looked at. It was found that the value (aF) is nearly constant 
with changing steam quality in the post dryout region. (aF) was 
determined from experimental data as a function of the mass flow 
rate and the Laplace-constant. Using the so calculated vapor super- 
heat one of the well known single phase heat transfer correlations 
can be used for determination of the wall temperature. Comparisons 
of measured wall temperatures with calculated ones showed good 
agreement over the pressure range 50 bar up to the critical pres- 
sure. 


18458 (NUREG/CP—0060, pp 373-396) Droplet dynam- 
ics and heat transfer in dispersed two-phase flow. Clare, A.J.; 

Fairbairn, S.A. (Central Electricity Generating Board, 
Berkeley, England). Dec 1984. NTIS, PC A99/MF AOi - 
oe $12.00. File Number T185900740. (CONF-8404146— 


From International workshop on fundamental aspects of 
.0st-dryout heat transfer; Salt Lake City, UT, USA (2 Apr 1984). 

A mechanistic model of heat transfer in a dispersed steam 
and droplet flow has been compared with experimental data from a 
nulti-rod facility designed to allow detailed measurements of drop- 
let size and velocity distributions. For the conditions analysed the 
droplet field was adequately described by a single drop equation of 
motion, and the steam desuperheating effect of the drops was well 
predicted by use of the Lee-Ryley steam-drop heat transfer correla- 
tion. It was found that enhancement of steam convective cooling 
by «droplet-induced turbulence can be significant and modelling re- 
fine:nents in this area are needed. 
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Cee ae Refine Experimental 
in disperse flow in rod 
H.; th Dae VS V.K.; Si 


A. (Univ. of Cali- 
es). Dec 1984. NTI » PC A99/MF AO! - 


ile Number T185900740. (CONF-8404146— 


From International on fundamental aspects of 
pene heat transfer; Salt Lake City, UT, USA (2 Apr 1984). 
this work experiments have been carried out to study the 
effect of the presence of a discontinuous phase on heat transfer in 
rod bundles. The test-section is a four rod bundle with rod diameter 
and pitch of typical PWR fuel elements and is housed in a plexi- 
glass tube. The rod bundle is 184 cm tall and heated electrically. In 
the experiments glass particles with a mean diameter of 30 ym and 
100 ym are entrained in air. The data for the heat transfer coeffi- 
cient are obtained for mass flow rate ratio of particles to air vary- 
ing from 0 to 8.6 or the volume fraction, 8, of particles to air vary- 
ing from 0 to 3 x 10-*. The results of the experiments show that in 
the presence of the particles the heat transfer coefficients are sig- 
nificantly increased. The enhancement increases with mass flow 
rate ratio of particles to air but decrease with the flow Reynolds 
number. An enhancement of as much as 200% is observed with 30 
pm particles at a Reynolds number of 14500. However the en- 
hancement with bigger particles is much smaller, the maximum 
being about 30%. 


fornia, Los An; 
e $12.00. 


18460 (NUREG/CP—0060, pp 457-484) Post dryout 
heat transfer prediction. Varone, A.F. Jr.; Rohsenow, W.M. 
(Massachusetts Inst. of Tech., Cambridge). Dec 1984. NTIS, 
PC A99/MF A0Ol1 - GPO* $12.00. File Number 185900740. 
(CONF-8404146—). 
From International workshop on fundamental aspects 
out heat transfer; Salt Lake City, UT, USA (2 Apr 1984 

me eat ier, Salt Lake City, UT, USA @ Apr 198) 7 
anti involving momentum and energy equations for both 
vapor and liquid, average drop diameter at the dryout location, and 
using heat transfer correlations for vapor-to-drop, wall-to-drop, and 
wall-to-vapor. This involves a computer calculation stepwise down 
the tube from dryout. This calculation was simplified making possi- 
ble the heat transfer prediction at any position down the tube with- 
out the stepwise solution. The two solutions agree well with each 
other. To make the predictions agree with data it was found neces- 
sary to multiply the wall-to-vapor heat transfer coefficient by a 
factor ranging from around 0.7 to about 2. At present this factor is 
found to be a function of bulk to wall viscosity ratio and quality. It 
may also be a function of liquid and vapor densities, tube and parti- 
cle diameters and Reynolds number. A similar effect of wall-to-gas 
heat transfer is found in solid particle-gas flowing mixtures. The de- 
tailed explanation is as yet unknown, but appears to be due to tur- 
bulence suppression and enhancement resulting from particle 
motion. 


18461 (NUREG/CP—0060, pp 575-582) Dispersed flow 
reflood heat transfer in rod bundles of different fuel rod simu- 
lator design. Thle, P.; Rust, K.; Erbacher, F. (Kernfors- 
a trum, Karlsruhe, West German y). Dec 1984. 
PC A99/MF AOl - GPO* $12.00. File Number 
7185800740. (CONF-8404146—). 
From International workshop on fundamental aspects of 
post-dryout heat transfer; Salt Lake City, UT, USA (2 Apr 1984). 
Reflood experiments performed with a 5 x 5 rod bundle of 
fuel rod simulators with Zircaloy claddings and a helium filled gap 
between cladding and the AlOs pellets (REBEKA) provide data 
(SEFLEX) to be compared with existing data. The range of the re- 
flood parameters selected is mostly the same as that for the existing 
data base (FEBA) used. The only difference between the SEFLEX 
tests and the FEBA tests is the design of the internals of the rods 
and their claddings. The FEBA rod consisted of a relatively thick 
stainless steel cladding swaged down to the MgO insulation of the 
internal heating coil. The comparison of the results obtained from 
both the bundles show that the reflood transient is faster for fuel 
rod simulators with Zircaloy claddings and a gap. The cooling in 
the unwetted portion of such rod bundles is better as well. The dis- 
persed flow heat transfer is increased due to the faster progression 
of the quench front and the increased heat removal in the film boil- 
ing regime downstream of it. 
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18462 Se pp ao ae —_ 
7 oe: ryteo at PWR Bony 


Cais, A J. (3erkeley Nuclear Laboratories, England 
1984. NTIS, IC A99/MF A01 - GPO* S12 00, a). es 


185900740. (\CONF-8404146—). 

From International on fundamental aspects of 
post-dryout heait. transfer; Salt Lake City, UT, USA (2 Apr 1984). 

A detailed photographic study of droplet grid interactions 
has been carriec\! out to provide a basis for improvements in the 
modelling of he at transfer in the vicinity of a grid in dispersed 
flows characteris: tic of PWR reflood. The fragmentation associated 
with impact of d-ops onto the leading edge of a grid has been stud- 
ied and an unde:standing of the mechanisms governing the result- 
ing drop size gained. Additionally for a wet grid the process of en- 
trainment of drops from the training edge of the grid has been in- 
vestigated, and thie dependence of entrained droplet size on the 
flow conditions his been established. The results indicate that ade- 
quate modelling o:f the droplet breakup due to impact -is important 
in the calculation : of heat transfer at a dry grid and may be signifi- 
cant in the modelli ng of grid rewetting. At a wet grid modifications 
to the droplet phase are shown to be of less significance since steam 
desuperheating is di ominated by film evaporation. 


10463 + (NURIZG/CP—0060, pp 615-618) Premature 


AOl - GPO* $1.2.00. File Number 1185900740. (CONF- 
8404146—). 

From Interna:tional workshop on fundamental aspects of 
post-dryout heat trawisfer; Salt Lake City, UT, USA (2 Apr 1984). 

In a loss-of-co olant accident (LOCA) of a pressurized water 
reactor (PWR) some: Zircaloy fuel rod claddings reach tempera- 
tures which cause tihem to burst due to internal overpressure. The 
coolability of burst {uel rod bundles has been investigated in the 
past by specific theim nohydraulic experiments, in which the bursts 
were simulated by s'leseves mounted on solid electric heater rods. In 
contrast, in the REJ3 EKA program which used electrically heated 
fuel rod simulators ‘with pressurized Zircaloy claddings and a gap 
between the cladding and the pellets the coolability of burst clad- 
dings has been invest igated in more detail. It has been shown that 
premature local que:nich fronts are generated at the bursts long 
before the regular qiu:nch front had reached these axial elevations. 
Such local quench fronts propagate in the axial and lateral direc- 
tions and cause a fast quenching of the hot fuel rod bundle regions 
around burst cladding::. These favorable effects cannot be expected 
to appear in tests which use sleeves to simulate burst claddings. 
Such phenomena are: 110t modeled in existing computer codes but 
prove a higher safety rnargin of coolability in a LOCA of a PWR. 


18464 (NUREIG/ CP—0060, pp —_ Measurement 
of droplet ae owe ee in mist cooling of sub- 
channel of PWR. Le::, S.L.; i. H.J.; Cho, S.K.; Issa- 
pour, I. (tate Us Univ. of New York, Stony Brook). Dec 1984. 
NTIS, PC A99/MF A0O1 - GPO* $12.00. File Number 
T185900740. (CONF-8 404146—). 

From Internation: 1 workshop on fundamental aspects of 
post-dryout heat transfer; Salt Lake City, UT, USA (2 Apr 1984). 

An experiment: wis conducted of the dynamics and heat 
transfer of a droplet-wapo r mist flow across a test grid spacer in a 
flow channel of 2 x 2 ele: :trically heated simulation fuel rods. Em- 
bedded thermocouples. we: re used to measure the rod cladding tem- 
perature and an unshielded Chromel-Alumel thermocouple was 
transversed in the center oi f the subchannel to measure the tempera- 
ture of the water and stea m coolant phases at various axial loca- 
tions. Thermocouples were also embedded in the test grid spacer. 
Optical measurements of th¢ > size and velocity distributions of drop- 
lets and the velocit:' cistri bution of the superheated steam were 
made by special laser-Doj »pler anemometry techniques through 
quartz glass windows inime: jiately upstream and downstream of the 
test grid spacer. Experimen ts over a range of steam and injected 
water flow rates and rod he :at flux have been performed and some 
representative results and dis cussions are presented. 
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18465 ee ae pp 643-672) Ieflood heat 
transfer in severely blocked fuel assemblies. Pearson, K.G.; 
ore Winfrith, d). Dec 1984. 
PC A99/MF AOl - GPO* $12.00. IFile Number 
TI85900740. (CONF-8404146—). 
From International workshop on fundame:nital aspects of 
post-dryout heat transfer; Salt Lake City, UT, USA. (2 Apr 1984). 
In the event of a large break loss-of-coolant accident in a 
PWR the normal coolant would be lost. Cooling would be restored 
by reflooding the dry overheated reactor core from below. Heat 
transfer in the dried out core is crucial in limiting; the temperature 
which the fuel reaches before the rising rewetting fi:ont covers it. A 
particular problem is that the fuel rods are pressuriz:ed internally, so 
that should the reactor depressurize and the fuel overheat the 
weakened fuel cladding could swell to partially block the coolant 
passage. Experimental results are presented for t:he reflooding of 
fuel clusters containing severe partial blockages. I/ hese show that in 
the early stages of reflood cooling is good, but tthat it deteriorates 
later. This causes a temperature penalty at the lower reflooding 
rates. A model of heat transfer in the dry regiom is also presented. 
It includes a film boiling and a dispersed flow re:g;ion and explicitly 
represents the effect of spacer grids. In parallel c tiannel mode it can 
calculate the effect of partial flow blockage. ]>redictions of the 
model are compared with experimental data and. show good agree- 
ment in both blocked and unblocked configurations. The experi- 
mental observations and the modelling work ar: then used to infer 
the nature of the heat transport processes withir: such severe block- 
ages. 


18466 (NUREG/CP—0060, pp 673-6'32:) Grid spacer ef- 
fects in reflooding experiments using rod loundles of different 
fuel rod simulator design. Ihle, P.; Rust, 1<.; Erbacher, F 
(Kernforschungszentrum, Karlsruhe, West Germany). Dec 
1984. NTIS, PC A99/MF A0O1 - GPO* $712.00. File Number 
T1I85900740. (CONF-8404146—). 

From International workshop on fundzmental aspects of 
post-dryout heat transfer; Salt Lake City, UT., USA (2 Apr 1984). 

A comparison of the grid spacer effects, investigated previ- 
ously in the frame of the FEBA program, with: t:hose obtained from 
tests using fuel rod simulators with Zircaloy claddings and helium 
filled gaps (REBEKA-rods) is made. For siucch rods, simulating 
more adequately nuclear fuel rods than gap less heater rods (e.g. 
FEBA), the variation of the axial temperature profile due to grid 
spacers is more pronounced during the reflcioci phase. In a 5 x 5 
bundle of REBEKA rods, tested in the FEB/A facility, the cladding 
temperatures were about 20 K up to 100 K lower downstream of 
the midplane grid spacer than in correspon jing FEBA tests. The 
grid spacers are hot and dry for most time of the dispersed flow 
regime. 


18467 (NUREG/CR—2000-Vol.3-N 0.12!) Licensee Event 
Report (LER) compilation for month: of' December 1984. 
Volume 3, No. 12. (Oak Ridge National JLab., TN (USA)). 
Jan 1985. Contract AC05-840R21.400. 45p. (ORNL/ 
NSIC—200-Vol.3-No.12). NTIS, PC A03/MF AO1 - GPO. 
File Number T185006394. 

This monthly report contains Licer isee Jivent Report (LER) 
operational information that was processe :d intio the LER data file 
of the Nuclear Safety Information Cente r (NSIC) during the one 
month period identified on the cover of t he document. The LERs, 
from which this information is derived, a re sulomitted to the Nucle- 
ar Regulatory Commission (NRC) by nu: :lear power plant licensees 
in accordance with federal regulations. 1 “he LEER summaries in this 
report are arranged alphabetically by fa :ility name and then chron- 
ologically by event date for each facilit: y. Component, system, key- 
word, and component vendor indexes { ollow the summaries. Ven- 
dors are those identified by the utility v vhen the LER form is initi- 
ated; the keywords for the component, system, and general key- 
word indexes are assigned by the comp uter using correlation tables 
from the Sequence Coding and Search § jystern. 
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18468 (NUREG/CR—3660-Vol.3) Probability of _ 

failure in the reactor coolant loop of W 

plants, Volume 3. Guillotine break Se by 

earthquakes. Ravindra, M.K.; Campbell, R.D.; Kennedy, 

R.P.; Banon, H. (Lawrence Livermore National Lab., CA 
SA)). Feb 1985. Contract W-7405-ENG-48. é 
‘CID—1988-Vol.3). NTIS, PC A09/MF A0Ol - GPO 

$6.00. File Number T185008034. 

The requirements to design nuclear power plants for the ef- 
fects of an instantaneous double-ended guillotine break (DEGB) of 
reactor coolant loop (RCL) piping have led to excessive design 
costs, interference of normal plant operation and maintenance, and 
unnecessary radiation exposure of plant maintenance personnel. 
This report describes an aspect of the NRC/Lawrence Livermore 
National Laboratory sponsored research program aimed at investi- 
gating whether the probability of DEGB in RCL piping of nuclear 
power plants is acceptably small and the requirements to design for 
the DEGB effects (e.g., provision of pipe whip restraints) may be 
removed. This study estimated the probability of indirect DEGB in 
RCL piping as a consequence of seismic-induced structural failures 
within the containment of Westinghouse supplied pressurized water 
reactor nuclear power plants in the United States. The median 
probability of indirect DEGB was estimated to be about 3x10~* per 
year with a 10% to 90% subjective probability range approximately 
from 1x10~7 per year to 5x10~® per year. 


18469 (NUREG/CR—3866) TRAC-PD2 independent as- 
sessment. Knight, T.D. (comp.). (Los Alamos National Lab., 
NM (USA)). Dec 1984. Contract W-7405-ENG-36. 43 
(LA—10166-MS). NTIS, PC A19/MF A0O1 - GPO. File 
Number T185007373. 

The Los Alamos National Laboratory is developing the 
Transient Reactor Analysis Code (TRAC) to provide an advanced 
best-estimate predictive capability for the analysis of postulated ac- 
cidents in light-water reactors. The TRAC-PD2 program provides 
this analysis capability for pressurized water reactors and for many 
thermal-hydraulic test facilities. The code features a three-dimen- 
sional treatment of the pressure vessel and its associated internals, 
two-phase nonequilibrium hydrodynamic models, flow-regime-de- 
pendent constitutive relations, optional reflood=tracking capability 
for both bottom-reflood and falling-film quench fronts, and consist- 
ent treatment of entire accident sequences, including the generation 
of consistent steady-state conditions. The Los Alamos report, 
TRAC-PD2: An Advanced Best-Estimate Computer Program for 
Pressurized Water Reactor Loss-of-Coolant Accident Analysis, LA- 
8709-MS (NUREG/CR-2054), provides a detailed description of 
the code. This report documents the Los Alamos results of the 
second assessment phase, independent assessment, for TRAC-PD2. 


18470 (NUREG/CR—3989) Time- and volume-averaged 
conservation equations for multiphase flow. Part One. System 
without internal solid structures. Sha, W.T.; Chao, B.T.; 

Soo, S.L. (Argonne National Lab., IL (USA)). ee 1984. 
Contract W-31-109-ENG-38. 129p. (ANL—84-66). NTI 

PC A07/MF AO! - GPO. File Number T185006847. 

A set of rigorously derived conservation equations of mass, 
momentum, and energy for multiphase systems internal solid struc- 
tures via time-volume averaging of point, instantaneous conserva- 
tion equations is presented. These equations are differential-integral 
equations in which the area integrals account for the interfacial 
transport of mass, momentum, and energy. The equations from 
volume averaging contain averages of the product of the dependent 
variables which must be expressed in terms of the products of their 
averages. In nonturbulent flows, this is achieved by expressing the 
point variable as the sum of its intrinsic volume average and a spa- 
tial deviation. In turbulent flows for which further time-averaging 
is required, the point variable is then decomposed into a low-fre- 
quency component and a high-frequency component. Time averag- 
ing following volume averaging preserves the identity of the dy- 
namic phases. Under certain simplifying conditions, the proposed 
set of rigorously derived conservation equations reduces closely to 
various forms that are currently accepted for two-phase flow analy- 
sis. This set of conservation equations serves as a reference point 
for modeling multiphase flow and provides theoretical guidance 
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and physical insight that may be useful to develop correlations for 
quantifying interfacial transport of mass, momentum, and energy. 


18471 (NUREG/CR—4153) Semis of foreign prob- 
abilistic safety assessment experience to 


ulatory process. Andrews, W.B. (Pacific 

Ri WA (USA)). Feb 1985. Contract A 
76RL01830. 164p. (PNL—5388). NTIS, PC A08/MF AO! - 
GPO $6.00. File Number TI85008048. 

This report is a summary of of probabilistic 
safety assessment (PSA) in the United States and foreign countries. 
It is intended to stimulate discussion on the applicability of foreign 
experience to the United States, provide information on foreign 
safety technology development and focus the United States goals 
for future participation in the activities of the Committee for the 
Safety of Nuclear Installations (CSNI), Principle Working Group 5 
(PWGS). Results indicate the United States leads the surveyed 
countries in the completion and application of comprehensive PS.As 
of public safety impacts from nuclear power plants. European expe- 
rience has focused on the use of analyses in support of 
design and operational decisions. It is recommended that use of 
probabilistic analyses be expanded in the United States for engineer- 
ing applications based on the success in European countries. 


18472 Rebaselining of severe acci- 
dent risks and the effects of postulated safety backfits. Kuns- 
man, D.M.; Benjamin, A.S. (Sandia National Labs., Albu- 
querque, NM (USA)). 1985. Contract AC04-76DP00789. 
1lp. (CONF-850206—23). NTIS, PC A02/MF AOI. File 
Number T1I85007414. 

From International ANS/ENS topical meeting on probabilis- 
sie ‘shia nies Ook annals at meat CA. OBA th 
Feb 1985). 

Temi tesakoisl‘Rabosiailtel -siithibietees dit taineie-Anch 
dent Risk Rebaselining and Risk Reduction Program (SARRP) in 
order (1) to incorporate insights from ongoing programs and task 
forces in a ining of reactor risks, including associated uncer- 
tainties, and (2) to evaluate the benefits and costs of postulated new 
safety features intended to reduce the frequencies and/or conse- 
quences of severe accidents. Results to date are that onsite financial 
risks are generally higher than offsite financial risks, that the uncer- 
tainties in the offsite risks are much larger than those in the onsite 
risks, and that expensive safety options are probably not cost-effec- 
tive. 


18473 (SAND—84-1842C) Screening sensitivity study 
with the MARCH 2 code. Griesmeyer, — M.; oa IC. 
Iman, R.L. (Sandia National Labs., Albuquerq NM 
ae 1985. Contract AC04-76DP00789. 3p. (CONF- 

850206—13). NTIS, PC A02/MF A0Ol1 - GPO; GPO Dep. 
File Number T185003987. 

From International ANS/ENS topical meeting on probabilis- 
sib aig catia ont Gaetiouade Gon Peendian Cana Ct 
Feb 1985). 

MARCH 2 calculations for the TMLB’ accident (a transient 
with loss of all ac power) at Surry provide a test bed for addressing 
problems with computer models in an analysis situation typical of 
those expected in applications of the MELCOR code system for 
severe accident analysis. This paper describes a sensitivity analysis 
for the TMLB’ accident sequence at Surry with and without loss of 
coolant from the primary system through degraded pump seals. 

calculations were performed with a modified version of 
the MARCH 2 severe accident analysis code, which was coupled 
with the CORCON MOD 2 code for core-concrete interactions. 
Uncertainty and sensitivity analysis techniques compiled as part of 
the NRC-sponsored MELCOR program were used. 


18474 (TPR-NS—25-No.5) Nuclear Safety: technical 
progress review, September-October 1984. Volume 25, No. 5. 
Silver, E.G. (ed.). (Oak Ridge National Lab., TN (USA)). 
Sep 1984. 149p. GPO $6.50. File Number 1184016815. 

, Nuclear Safety is a review journal that covers significant de- 
velopments in the field of nuclear safety. The scope is limited to 
topics relevant to the analysis and control of hazards associated 
with nuclear energy, operations involving fissionable materials, and 
the products of nuclear fission and their effects on the environment. 
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Primary emphasis is on safety in reactor design, construction, 
operation; i 
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Commission, W: . Nuc 
~— on on, =e 
The Pacific Northwest Laboratory (PNL), 
Department of Energy by Battelle Memorial Institute, has devel- 
oped a methodology to estimate the risk, dose, and cost 
with resolving generic reactor safety issues. This information 
Regulatory 


used by the Nuclear Commission (NRC) to 
priorities for allocating resources for safety-issue research. This 

cle describes the PNL methodology and discusses the pw apa 
ee of oe ee ee oa Te 

aa Pla, bas colnet Een ese 

date, PNL has applied its analytical tical methodology to 


uclear Safety Standards 
gs Republic of Germany. Freund, J.; 
W. (Kerntechnischer Ausschuss, Kein, G 
Safety; 25: No. 5, 623-632(Sep-Oct 1984). 
SS ie aed Seger re Oo Ee Oates 


ation of nuclear facilities with respect to quality assurance, design, 
manufacture, operation, and surveillance. The KTA is a 50-member 
commission instituted by the Federal Minister of the Interior and 
made up of representatives, all given equal influence, of the major 
groups involved in the nuclear licensing procedure. Currently, the 
program consists of 112 safety standards, of which 45 have been ap- 
proved and published in their final versions. 


18477 Individual and social risk of a research reactor in a 
large population center. Kollas, J. ee a Commis- 
sion, Athens, Greece). Nuclear Safety; 25: No. 5, 633- 
634(Sep-Oct 1984). 

The risk associated with nuclear power plants has been the 
subject of many studies. However, little emphasis has been placed 
on the risk of research reactors, especially those located within 
large population centers. Such risk, although generally small, is not 
always negligible. This is the situation with the Greek Research 
Reactor (GRR), a 5-MW open-pool-type research reactor with Ma- 
terials Testing Reactor type fuel elements. The GRR is located on 
the northeastern limits of Athens, Greece, at a distance of about 8 
km from the center of the city, which is the largest population 
center in Greece (3,081,000 inhabitants). 
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to improve response 
C.H. (Combustion 
Safety; 25: No. 5, 63 Sorbus i380) 

Improvements in the man-machine interaction in nuclear 
power plants can be made with an accident monitoring system 
(AMS), which is a plant-monitoring, information-processing, and 
graphic-display emergency response computer system. The system 
is particularly helpful during poorly defined events and situations of 
stress. It is based on man-machine design philosophy and computer 
technology and provides an incremental improvement over most 
existing operator-control-room interfaces. This article describes the 
critical functions monitoring and qualified safety parameter display 
systems, both of which are parts of the AMS. Information is pre- 
sented on the concept of critical safety functions and on how the 
AMS uses these functions to help monitor the state of a nuclear 
power plant. 





NRC research on the application of advanced I and 
to nuclear power plants. Goller, K.R.; Hon, 
Commission, Washington, DC). 

> 25: No. 5, 647-651(Sep-Oct 1984). 
is article describes the objectives and plans of a coopera- 
industries and nuclear power 
ie bightights of come of the advanced tech 
luated b: 
ing and 
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at the National Insti- 


; Austin, J.H.M. (Environmental Protection Agency, 
Washington, DC; National Institutes of Health, Bethesda, 
MD). Jear Safety; 25: No. 5, 676-687(Sep-Oct 1984). 

Radiation protection and waste management at the National 


radiation exposures well below the NRC's regulatory ra- 
diation limits and within the context of the NRC's as-low-as-reason- 


that in-service inspections contribute in a 
large degree to occupational radiation exposures in nuclear power 
plants. Careful advance planning of in-service inspections during 
the design phase of a nuclear plant can reveal necessary modifica- 
tions in the plant design and/or task performance that will reduce 
the occupational radiation exposures to as-low-as-reasonably- 
achievable levels. This article emphasizes the importance of such 
advance planning of in-service inspections on the basis of the eval- 
uations and approximations suggested in an article in Vol. 24, No. 1 
of Nuclear Safety. Individual steps of the inspection plan are ana- 
lyzed and iteratively revised with the goal of reducing the occupa- 
tional radiation exposures. An example of in-service inspection 
planning for eddy-current inspections of steam generator tubes is 
given. 


py SE le Neer LETTS Tac Set S 
ge uclear Safety; 
704-705(Sep-Oct 1984). i 
This report shows tables with information on (1) number of 
shutdowns by reactor type and percent power at time of shutdown, 
(2) the number of shutdowns by reactor type and by shutdown 
type, and (3) the number of shutdowns by reactor type and age. 


18483 Human error in events involving wrong uni 
born train. Nuclear Safety; 25: No. 5, 597. 105(Sep Oct 
The Office for Analysis and Evaluation of Operational Data 
(AEOD) of the Nuclear Regulatory Commission (NRC) undertook 
a special study of recent events that were similar to one discovered 
on April 19, 1983, at Turkey Point Plant Unit 3. The AEOD identi- 
fied 26 additional events during the period from January 1981 to 
approximately August 1983 which had characteristics similar to the 
Turkey Point 3 event, i.e., losses of safety system function that re- 
sulted because of human errors involving operations on an incor- 
rect train or unit. Of the 27 total reported events, 19 resulted from 
human error during maintenance and surveillance testing, 16 of 
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which occurred near full power. The corrective actions taken in 
most of the events were improvements in procedures and/or im- 
provements in identification by color coding and increasing the size 
and prominence of labeling. In a number of events reviewed in this 
study, verification of correct performance was either not performed 
or was performed inadequately. Poor and incomplete licensee veri- 
fication procedures, a weak licensee management commitment to 
independent verification, and imprecision in NRC requirements in 
terms of scope of requirements and definition of terms were found 
to contribute to lessening the effectiveness of independent verifica- 
tion activities. 


18484 General administrative activities. Silver, E. G. 
om) (Oak Ridge National Lab., TN). Nuclear Safety; 25 
No. 5. Ponti s. s 1984). 

General Administrative Activities summarizes events that are 
related to safety but are not covered elsewhere in Nuclear Safety. 
Included in this issue are events reported during May and June 
1984. Among the topics discussed are reports from the Advisory 
Committee on Reactor Safeguards (ACRS) on several safety issues, 
the DOE plans to aid in the completion of nuclear power plants 
and its long-term mission plan for the disposal of high-level waste, 
action by New York City to delay shipment of Brookhaven waste 
through its streets, a federal Court ruling on emergency evacuation 
exercises, and changes in NRC rules on spent-fuel shipments. Also 
included is the report on an address by DOE Secretary Hodel, a 
summary of two speeches by NRC Commissioner Gilinsky, and a 
number of other noteworthy items with significance for nuclear 
safety. 


18485 Reports, standards, and safety guides. 
DS. Muchear ti Safe: 25: No. 5, 731-736(Sep-Oct 1984). 

This article contains four lists of various documents relevant 
to nuclear safety as compiled by the editor. These lists are: (1) reac- 
tor operations-related reports of US origin, (2) other books and re- 
ports, (3) regulatory guides, and (4) nuclear standards. Each list 
contains the documents in its category which were published (or 
became available) during the 2-month period (May-June 1984) cov- 
ered by this issue of Nuclear Safety. The availability and cost of 
the documents are noted in most instances. 


eener, 


18486 A methodology for validation of safety parameters 
and fault identification. Tzanos, C.P. (Argonne National 
Laboratory, 9700 S. Cass Avenue, Argonne, IL vi9e4y 
Transactions of the American Nuclear Society; 47: vp(1984). 
(CONF-841105—). 

From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; Washington, DC, USA (11 Nov 
1984). 


18487 Effect of bundle size on cladding deformation in 
LOCA simulation. Chapman, R.H.; Crowley, J.L.; Longest, 
A.W. (Oak Ridge National Lab., Oak Ridge, TN). pp 693- 
708 of Zirconium in the nuclear industry. Franklin, D.G. 
Philadelphia, PA, USA; American Society for Testing and 
Materials (1984). (CONF-820662—). 

From 6. international conference on zirconium in the nuclear 
industry; Vancouver, BC, Canada (28 Jun 1982). 

Two loss-of-coolant accident (LOCA) simulation tests were 
conducted to investigate the effects of temperature uniformity and 
radial restraint boundary conditions on Zircaloy cladding deforma- 
tion with a very low flow of superheated steam. In one test (B-5), 
boundary conditions typical of a large array were imposed on an 
inner 4-by-4 square array by two concentric rings of interacting 
guard fuel pin simulators. In the other test (B-3), the boundary con- 
ditions were imposed on a 4-by-4 square array by a noninteracting 
heated shroud. Test parameters conducive to large deformation 
were selected to favor rod-to-rod interactions. The tests showed 
that rod-to-rod interactions play an important role in the deforma- 
tion process. While burst temperatures and burst strains were not 
affected appreciably, the interactions in the large array significantly 
influenced the deformation patterns and caused greater volumetric 
expansion of the interior simulators. Volumetric expansion of the 
simulators in the small array was significantly less than that for the 
central array of the large test; burst strains were approximately the 
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same. Burst temperature-pressure data for the small array and for 
the outer ring of simulators in the large array agreed with predic- 
tions based on single-rod heated shroud tests. All the B-5 simulators 
burst at approximately the same temperature; however, the interior 
simulators burst generally at much lower pressures than the exterior 
ones, and their performance did not agree as well with the predic- 
tion. 


18488 (CE-Trans—7759) Comparison of the computed dy- 
namic behaviour of PWR-equipped nuclear a stations 
with corresponding experimental data, Frei, G. (Central 
Electricity Generating Board, London (UK)). 1982. Trans- 

lated from Reactor Conference, Berlin, Germany, 1970, 


Paper 107, + PP 27-30. 6p. NTIS (US Sales Only), PC A02/ 
cue Number DE85901106. 


During the planning phase of nuclear power station projects 
extensive theoretical investigations are carried out into the behavior 
of the whole plant during operation and under fault conditions. The 
results of these investigations, carried out both with the aid of ana- 
logue and digital computing methods, provide the basis for the de- 
signs of some important reactor systems such as, e.g., control 
p orem eg sam ot ly 20 pressurizer system, etc., and for 

the parameter values to be set for operation. During 
the process of taking the Karlsruhe multi-purpose research reactor 
(MZFR) and Obrigheim nuclear power station (KWO) into oper- 
ation, extensive test programs for determining the dynamic behav- 
ior of the whole plant were conducted. The test results, which are 
available in the form of transfer functions for a number of system 
parameters, can be used for checking and improving the computing 
models. 


25 ENERGY STORAGE 
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18489 Inductive storage pulse circuit device. Parson, 
W.M.; Honig, E.M. (to Dept. of io ot ve US Patent 
4,473, 875. 25 Sep 1984. Filed ay date 27 Jan 19 

PAT-APPL-574207. 

Inductive storage pulse circuit device which is capable of 
delivering a series of electrical pulses to a load in a sequential 
manner. Silicon controlled rectifiers as well as spark gap switches 
can be utilized in accordance with the present invention. A commu- 
tation switching array is utilized to produce a reverse current to 
turn-off the main opening switch. A commutation capacitor pro- 
duces the reverse current and is initially charged to a predeter- 
mined voltage and subsequently charged in alternating directions by 
the inductive storage current. 


2506 Thermal 
REFER ALSO TO CITATION(S) 18222, 18223 


2508 Chemical 


. (Departm 

Chemistry, Stanford Gane, Stanford, California 94305). 
oe of Chemical Physics; 82: No. 5, 2457-2465(1 Mar 

In the preceding article we show that in a model of a chemi- 
cally driven thermal engine the dissipation may be decreased and 
the power output and efficiency may be increased by an appropri- 
ate variation of external constraints which couple to nonlinearities 
in the reaction mechanism. Here we investigate these possibilities, 
and resonance phenomena, for two cases: an engine driven by a 
first order reaction and one driven by a second order reaction. The 
reactions may be exothermic or endothermic. We discuss the prop- 
erties and mechanisms which lead to an increased power output: 
the unperturbed stationary state must be sufficiently far from equi- 
librium that LeChatelier’s principle is not obeyed; high frequency 
perturbations are favorable in the exothermic case, whereas an in- 
crease in power output of an endothermic reaction requires low fre- 


quency perturbations. With a linear response analysis we find reson- 
ances in power output for both first order and second order reac- 


quires the inclusion of the full nonlinearities which is left to a 
future numerical investigation. 


2509 Batteries 


18491 Polypyrrole electrodes, charge transfer 
and solid polymer electrolytes. Skotheim, T.A.; “Relberg. 
S.W.; Armand, M.B. (Brookhaven National Lab, Upton, 
Journal de Physique (Orsay, France); 44: C3.615- 
C3.620(Jun 1983). Contract AC02-76CH00016. 
Interfaces between conducting polypyrrole and aqueous and 
solid polymer electrolytes were studied. Polypyrrole is porous to 
solvent and electrolyte ions but not to solid polymer electrolytes. 
Contrasting the two interfaces shows unambiguously that the po- 
rosity, and consequently large actual surface area, is responsible for 
ee ee ee 
lution. 
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18492 (DOE/EIA—0173(84)) Annual report to Congress, 
— (USDOE a Information Wash- 

DC). 1 Mar 1985. 73p. NTIS, PC A04/MF AO! - 
G oe Dep. File Number DE85008104. 

This report describes the agency's and ac- 
complishments for FY 1984, Appendices include: moos of the 
Energy Information i ; Models of the Energy Infor- 
mation Administration; and Publications of the Energy Information 
Administration. (DMC) 


18493 Se EIA Publications: New 
Releases. Publications released, January-February 1985. 
(USDOE Energy Information asaomian Gro ere 
DC). Feb 1985. 6p. NTIS, PC A03/MF AO1 - GPO; GPO 
Dep. File Number 1DE85007609. 
This bimonthly report on available Energy Information Ad- 
ministration (EIA) publications and upcoming reports highlights; 
to Congress 1984 which will be released on or 
about March 1, 1985; two recently released reports on the petrole- 
um industry in 1984; oil and gas field code master list of 1984; and 
new charts on EIA family of publications. 


18494 (DOE/ER—0134/2) Energy-related manpower, 
1984, (Oak Ridge Associated Universities, Inc., TN (USA)). 
Jan 1985. Contract AC05-760R00033. . NTIS, PC A05/ 
MF A01; GPO Dep. File Number DE8 120. 

Overall energy sector employment growth in the 1980s will 
be considerably less than previously projected, owing to increased 
conservation, depressed oil prices and increased reliance on market- 
oriented solutions, and a shifting Federal role in energy R and D. 
Although the overall rate of energy-related employment growth is 
expected to be low over the next 5 years, the increasingly technical 
nature of energy-related work combined with the high proportion 
of scientists and engineers in the energy segment results in substan- 
tial growth in expected demand in a number of science, engineer- 
ing, and technical occupations. Because many of these occupations 
are also critically needed in the economy in general, the energy 
sector will be competing in an already tight labor market. The 
supply of new graduates appears to be a current problem in some 
fields. Lower enrollments and, hence, a lower number of graduates 
appear to be constraints on the labor supply at all degree levels in 
health physics and nuclear engineering. Low enrollments are occur- 
ring in all Ph.D. fields where shortages exist except computer sci- 
ence. In addition, lack of adequate faculty is a supply constraint in 
some engineering fields. Foreign nationals who obtain degrees in 
US remain to work in the US are an additional supply source of 
employees. Energy R and D funding is expected to continue to 
shift from public to private sources, reducing demand for Ph.D. sci- 
entists and engineers while increasing demand for specialists at the 
BS/MS level in energy-related R and D work. 





29 ENERGY PLANNING AND POLICY 
2901 Energy Analysis And Modeling 


2901 Energy Analysis And Modeling 
REFER ALSO TO CITATION(S) 17902, 18521, 18530, 18567 


18495 (DOE/CE/40699—T1) Energy management assist- 
ance for small and mediwn-size manufacturers: an evaluation 
of the 1983-84 EADC program. J.C.; Perrotti, G.M. 
niversity City Science Center, elphia, PA (USA)). 
eb 1985. Contract FC01-84CE40699. 35p. NTIS, PC A03/ 
MF A01; 1; GPO Dep. File Number DE85007492. 


Se en eee 

US Department of Energy. This report presents an evaluation of 
the EADCs’ performance - collectively and individually - based on 
interviews with representatives of 122 of the 300 plants served 
during the 1983-84 program by the EADCs at Colorado State Uni- 
versity, Georgia Institute of Technology, Louisiana Tech Universi- 
ty, Oklahoma State University, Stevens Institute of Technology 
(New Jersey), Tri-State University (Indiana), and the Universities 
of Dayton, Kansas, Massachusetts (Amherst), and Tennessee. 


18496 (EDP—12) Bangladesh: the energy outlook. Ken- 
nedy, T. (Cambridge Univ. (UK)). Sep 1981. 80p. Universi- 
ty of Cambridge, ‘ew Research Group, England. 

This report highlights the energy problems and opportunities 
of a country with few natural resources whose people are amongst 
the poorest in the world. Bangladesh is a country of great human 
potential but its development will depend critically on aid and co- 
operation from richer and more developed nations. The energy sit- 
uation in Bangladesh is by no means the most acute problem: the 
availability and potential of natural gas and possibly other hydro- 
carbons is one of the brightest features in an otherwise sombre out- 
look. However, the successful management of the energy sector has 
an important potential for export also. 


18497 (EDP—16) Malaysia: the energy outlook. Ang, 
B.W. (Cambrid, aoe ee — Sep 1981. 228p. abvaeaiey 
of Cambridge, h Group, England. 

One of ied —. on the energy outlook for selected 
countries which are being carried out by the Energy Research 
Group. This study of Malaysia has been carried out in some detail 
partly in order to identify areas where simplification can be made 
in future studies without losing key information. Areas covered in- 
clude: energy resources; historical trends in production, trade, and 
consumption; energy demand and economic growth, and energy 
scenarios and demand projections. (22 refs.) 


18498 (EDP—19) Mexico, energy outlook. Eden, R.; 
Hope, C. (Cambridge Univ. (UK). Ap Apr 1982. 62p. Universi- 
ty of Cambridge, Energy Research Group, England. 

This report is one of a series of studies of energy in develop- 
ing countries. It is intended as an ‘aide memoire’ on some key as- 
pects of energy in Mexico, including economic growth and energy 
demand, energy resources and supply, and policy options. As with 
all forecasts the projections of future energy demand, production, 
er 


18499 (EDP—22) Indonesia: energy outlook. Ang, B.A. 
(Cambridge Univ. (UK)). Aug 1982. 121p. University of 
Cambridge, Energy Research Group, England. 

One of a series of studies of energy in developing countries, 
carried out by members of the Energy Research Group. A range of 
energy problems and policy options in Indonesia is illustrated by 
means of two basic scenarios and one variant. These correspond to 
high economic growth averaging 6.9% and 6.6% annually to the 
year 2000, and lower economic growth averaging 5.6%. These sce- 
narios represent targets, rather than forecasts, the lower growth 
projection being associated with lower future discoveries of petro- 
leum. Unless revenues from energy exports are maintained, it is 
likely to prove difficult to achieve the targets for economic growth 
indicated by the scenarios. The study highlights the importance of 
internal energy demand management and indica‘tes some policy op- 
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tions that could help to maintain revenue from energy exports and 
assist economic growth. (17 refs.) 


18500 (EDP—23) Industrial energy use and conservation. 
Eden, R.; Bending, R. (Cambridge Univ. (UK)). Aug 1982. 
Sy, Uslveatty of Cambridge, Energy Research Group, 


The discussion in this paper notes some of the results and 
problems arising from several approaches to the analysis of industri- 
al energy use econometric models, the study of structural change 
resulting from changes in the product mix, examination of the tech- 
nical structure of industrial energy use, a simulation model based on 
engineering concepts, and a boiler market model developed to 
study oil - coal conversion prospects. In the concluding section fur- 
ther research and policy issues are noted and industrial energy use 
in a wider international context is discussed. Underlying these is the 
uncertainty about future world economic growth and energy 
prices. (6 refs.) 


18501 (EDP—27) World energy outlook to 2020. Eden, 
R. cence Univ. (UK)). Jun 1981. 86p. University of 
Cambridge, Energy Research Group, England. 

Areas covered in this study include: the key role of petrole- 
um; investment needs in other fuels; fluctuations and trends in eco- 
nomic growth; energy conservation and energy demand; electricity; 
fuel substitution; oil supply; replacement fuels (primarily coal and 
nuclear); energy trade; and needs for higher growth. 


18502 (ESC-WR—84-14) Development of an environmen- 
tal sector in the energy model SELPE: calculations of emis- 
sions and a review of pollution control techniques. Van 
Arkel, W.G.; Van Oostvoorn, F. (Stichting Energieonder- 
zoek Centrum Nederland, Petten. Energie Studie Centrum). 
Aug 1984. 89p. (In Dutch). ECN, P.O. Box 1, 1755 ZG 
Petten, Netherlands. 

In the energy model SELPE an environmental sector has 
been incorporated. For this purpose the SELPE model has been ex- 
tended with emission coefficients. The extension is described and a 
few calculation examples are given. 


2902 Economics And Sociology 


REFER ALSO TO CITATION(S) 17909, 17910, 17911, 17912, 17913, 17914, 
17915, 17916, 17917, 17920, 17922, 17926, 18506, 18605 


18503 (ESC-WR—84-12) Personal attitudes towards 
large-scale technologies. The perception of risks and benefits 
of electricity generation — uranium and coal. Midden, 
C.J.H.; Daamen, D.D.L.; lanken, B. (Stichting Ener- 
gieonderzoek Centrum tease d, Petten. Energie Studie 
Centrum). Jun 1984. 29p. (CONF- -8406239—1). CN, P.O. 
Box 1, 1755 ZG Petten, Jetherlands. 

From IAREP annual colloquium on linking economics and 
psychology; Tilburg, Netherlands (26 Jun 1984). 

The distribution of attitudes towards the large-scale applica- 

tion of coal and uranium, belief systems underlying these attitudes, 

a perceived probabilities of a number of consequences from these 
energy sources and the consequences of these attitudes for behav- 
iour and behavioural intentions are discussed. Attention is paid to 
other aspects of people’s evaluations of these energy technologies: 
involvement with the problems perceived, personal effectivity to in- 
fluence collective decisions, information acquisition and level, ima- 
ginability of accidents, anxiety, reactions to local plants. The study 
has been designed following an extended and adapted version of 
the attitude-behaviour model by Fishbein and Ajzen. 


18504 (ESC-WR—84-17) The socio-economic aspects of 
introducing solar flat plate collector technology in the Sahel. 
Bruggink, J.J.C. (Stichting Energieonderzoek Centrum Ne- 
derland, Petten. Energie Studie Centrum). oe 1984. 63p. 
ECN, P.O. Box 1, 1755 ZG Petten, Netherlan 
ILO-working paper to be published under the World Em- 
ployment Programme. 
Solar energy is usually considered an appropriate technologi- 
cal option for developing countries. The reasons for this wide- 
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spread opinion are obvious from a purely technical point of view. 
High levels of insolation guarantee an efficient use of equipment; 
the lack of infrastructure facilitates competition with nonrenewable 
options; and the decentralized nature and low rate of energy 
demand matches the dispersed incidence and low concentration of 
solar energy. Indeed, the primary purpose of this study is to ana- 
lyze the socio-economic aspects of a particular set of solar technol- 
Ogies based on flat plate collectors and to indicate the conditions 
which must be met, if solar flat plate collectors are to play a more 
significant role in the socio-economic transformation of developing 
countries. 


pool (ESC-WR—84-18) Socio-economic aspects of 
methodo 


in developing countries: some 

pong Bru J.J.C. (Stichting Energieonderzoek Cen- 
trum Nederland, Petten. Energie Studie Centrum). - 
1984. 25p. (CONF-8409213—1). ECN, P.O. Box 1, 1755 Z 
Petten, Netherlands. 

From UNESCO seminar on energy planning methodology in 
coins countries; Rio de Janeiro, Brazil (1 Sep 1984). 

raditionally the major focus of energy planning in develop- 

ing countries has been in the areas of electrification and hydrocar- 
bon supplies. In the past decade a gradual shift of attention has 
become evident. Energy planning has turned from electrification 
schemes and fuel market monitoring to large-scale biomass pro- 
grams, solar technology development and demonstration, fuel con- 
servation strategies and energy sector modelling. This shift is not 
only a consequence of the dramatic rise in world oil prices and the 
sharply decreasing availability of fuelwood, but it also reflects a 
changed attitude with respect to development objectives. Develop- 
ment objectives have become more multidirectional, including dis- 
tributional and structural elements, instead of remaining purely 
growth oriented. Because energy is considered as a basic need, 
energy planning has been affected by this change in attitude. 
Energy planning is not exclusively a concern of engineers and ad- 
ministrators anymore. The socio-economic aspects of energy plan- 
ning have suddenly become a major concern. The present report is 
. intended to evaluate the relevance of two existing methods, social 
cost-benefit analysis and technology assessment, for energy plan- 
ning purposes and to suggest why and where they can be used ef- 
fectively. 


2903 Environment, Health, And Safety 


REFER ALSO TO CITATION(S) 17866, 17926, 18061, 18502, 19095 


18506 (ANL/EES-TM—273) Effectiveness, benefits, and 
costs of more-stringent nitrogen oxide and particulate emis- 
sion controls for heavy-duty trucks, Singh, M.K.; Saricks, 
C.L. —— ontie National Lab., IL ee . Nov 1984. Con- 
tract W-31-109-ENG-38. 80p. NTIS, PC A05/MF AOI; 
GPO Dep. File Number DE85008350. 

This study examines the benefits, costs, and effectiveness of a 
4.0 g/bhp-h nitrogen oxides (NO/sub x/) emissions standard and a 
0.25 g/bhp-h particulate emission standard for heavy-duty engines 
(HDEs). These standards were proposed by the US Environmental 
Protection Agency (EPA) in 1981 and are still under review. The 
proposed standards are stringent when compared with the NO/sub 
x/ standard scheduled to take effect for all heavy-duty trucks on all 
test cycles in 1985 (10.7 g/bhp-h) and the current average particu- 
late emissions of heavy-duty diesel engines (HDDEs) (0.6 g/bhp-h). 
There is no existing particulate standard. Hydrocarbon (HC) and 
carbon monoxide (CO) standards are not directly examined in this 
study because the November 1983 EPA rulemaking will bring all 
HDDEs and most heavy-duty gasoline engines (HDGEs) into com- 
pliance with Clean Air Act HC and CO goals by 1987. However, 
technologies employed to reduce NO/sub x/ may adversely affect 
HC and CO emissions, and these tradeoffs are examined. 91 refer- 
ences, 13 figures, 33 tables. 


18507 (FWS/OBS—84/05) Section 402 handbook: guide- 

lines for screening National Pollutant Discharge Elimination 

System permits. Tait, H.D. (University of Southern Missis- 

sippi. Long Beach (USA)). Sep 1984. 366p. NTIS, PC A16/ 
AO01. File Number T185901105. 


This handbook is designed primarily for use 
Wildlife Service field office personnel in the review 
section 402 permits. It includes a strategy for becoming familiar 


quick reference. Criteria are offered for priority permits 
Ir cuctae ty die Fes anh Wan Gamboa memes of ukoetinn 
and technical assistance are listed and an annotated bibliography is 
included along with directories of state and EPA offices. Case stud- 
ies of Fish and Wildlife Service participation in NPDES permit de- 
cisions are presented. 4 figures, 12 tables. 


te Systemanalyse). 
: German). S (US Sales Only), PC A04/ 
MF AOl1. File Number DE85751498. 


tion would produce larger quantities of wastewater and solid 
dues than would be incurred in the oil case. But in 

larger amounts appear to be manageable as far as their i 

the environment are concerned, though problems on a 
(supply of the necessary amounts of water for cooling 

level of the receiving stream, the salinity of which is already 
high; area requirements for waste disposal) cannot be excluded. 


2904 Natural Resources 


REFER ALSO TO CITATION(S) 17916, 17922, 18605 


18509 (STEV-TFS—84-7) Marine energy. Conditions for 
physi gictnies, Fedasten, T. Ghisens tines 
holm (Sweden)). Mar 1984. 102p. (In 3 
Sales Only), PC A06/MF AO1. File Number DEES 75098 

Techniques to extract energy from wind waves and marine 
biomass are being developed. The energy potential along the Swed- 
ish coastal waters is estimated to at least 15 TWh electric power 
per year. Future utilization of energy sources will make the co-or- 
dination of marine activities necessary as has taken place with plan- 
ning on land. A proposal for physical planning in three zones is 
presented namely coastal waters inside and outside archipelagos out 
to territorial waters and the waters to foreign dividing lines. The 
municipal energy planning should be connected to the national 
planning. The construction of the power plants will be performed 
by the utilities. The actual co-ordination will take place by the 
county administration. The Marine Resource Commission, the Na- 
tional Energy Board and the National Board of Physical Planning 
and Building are recommended to perform and analysis concerning 
conflicting interests on marine energy utilization. Certain areas 
along the Swedish coast are of particular interest for the establish- 
ment of wind and wave power plants. The Energy Board and the 
Energy Research Commission should continue to act as responsible 
authorities. It will be necessary to penetrate further into the poten- 
tial of wind and wave power as well as into the potential of marine 
biomass, e.g. algae. 


18510 Energy and water development appropriations for 
oe ee Part 2. Hearings before a Subcommittee of 

the Committee on Appropriations, United States Senate, 
Ninety-Eighth Connon Second Session on H.R. 5653. 
—ee DC, USA; Government Printing Office (1984). 
1323p 

Part 2 of the hearing record covers six days of testimony on 
DOE research programs on solar and renewable energy, environ- 
ment, health, safety, nuclear energy research and development, ura- 
nium enrichment, and nuclear waste management programs; a day 
of testimony on the Nuclear Regulatory and the Federal Energy 
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Comatissions; Navel reectors development program and 


Energy Regulatory : 
tailed testimony was given by experts from each of the areas under 
consideration for appropriations under H.R. 5653. 


2905 Research, Development, Demonstration, And 
Commercialization 


REFER ALSO TO CITATION(S) 17904, 18510, 18536, 19278 


ts Program: mareting so Tetheetoar 
gr Grants Program: 
ena gg ng ernie. 


deipin, PA Pal report (Port ve 84. Contract " AC02- 

SOCHIDIIO. Bclind PC C0/MF A0l; 1; GPO Dep. 
File Number D 

The project fle for 207 grants from the US Department of 


tr work: An nals of the posble martets for AT proects wa 
undertaken to determine the financial, informational, and energy 
needs and requirements of various market segments. 


re 0 ——— of the Oceano- 
Energy. (National Re- 

DC (USA). Ad Hoc Commit- 

hic Program of the t. of 


eceoeeat 
Ene) 1984. Contract AI05-83ER60130. 52p. NTIS, PC 
A01; GPO Dep. File Number DE85007350. 

The progress and plans of the regional projects of the 
DOE's Oceanographic Program was reviewed. The merit and gaps 
of the program were identified, and priorities and options recom- 
mended. (ACR) 


18513 oe New = sources in Japan. 


research pro- 
grams. Kram, T. T. (Stenting Tamaiasadeants Centrum Ne- 
derland, Petien. Energie Studie Centrum). Sep 1984. 56p. 
(in Dutch). ECN, P.O. Box 1, 1755 ZG Petten, Nether- 


Cains = meet anny moet. 
Concrete guidelines are: systematic promotion of energy conserva- 
tion; promotion of all energy sources other than petroleum; guaran- 
teed and regular supply of oil. The energy policy is strongly inte- 
grated in and addressed to the market sector. The New Energy De- 
vezopment Organization NEDO coordinates research and develop- 
ment activities, and is engaged with coal exploration abroad. Ac- 
tivities of government and members of the market sector, i.e. trade 
and industry, are strongly interwoven. Financial support and tax- 
concessions are common where subjects of national interest are at 
issue. Government organizations are willing to take full risk during 
development, but pass on the control to the industrial organizations 
after a successful starting period. 


2906 Nuclear Energy 
REFER ALSO TO CITATION(S) 17988, 17989, 17991, 18061, 18352 


ietaste dees a Nuclear energy - the 
Trauger, D.B. (Oak Ridge 
1985. Contract AC05- 
NTIS, PC A02/MF A01; GPO Dep. File 
Number DE8 139. 
The talk reviews the historic course of nuclear energy and 
the future for power reactors. (GHT) 
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18515 Nuclear fact book. Cooley, C.R. (USDOE, Wash- 
ington, DC). Radioactive Waste Management and the Nuclear 
Fuel Cycle; 5: No. 2-3, 109-284(Sep 1984). 

This book has been compiled for use as a handy reference 
comprising the significant highlights and summary facts in the fol- 
lowing areas: energy production; energy consumption; energy 
costs; nuclear energy production, nuclear fuel cycle, nuclear 
wastes; related fuel-cycle information. 


18516 Market study of international needs for new elec- 
tric generating capacity. Malenfant, R.E. (Los Alamos Na- 
tional Laboratory, P.O. Box 1663, Los Alamos, NM (19ta 
Transactions of the American Nuclear Society; 47: 343(1984). 
(CONF-841105—). 

From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; Washington, DC, USA (11 Nov 
1984). 


18517 Electricity utility markets for new nuclear power 
plants. Jackson, S.V.; Hardie, R.W. (Los Alamos National 
Laboratory, P.O. Box 1663, Los Alamos, NM 87545). 
Transactions of the American Nuclear Society; 417: 342- 
343(1984). (CONF-841105—). 

From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; Washington, DC, USA (11 Nov 
1984). 


2908 Waste Heat Utilization 


18518 (NEL-Trans—2915) ant heat supply in West- 
ern European — Neuffer, H . Translated from Fern- 
waerme International ; 9: No. 5, 1980). 27p. NTIS (US 
Sales Only), PC A03/MF AO0l. File Number DE85900920. 
DE85900920 

Expansion of district heat systems is a major avenue towards 
achievement of oil substitution, and this technology is accordingly 
claiming increasing international attention. District heat supply in 
conjunction with heating power stations is differently developed in 
the Western European countries. The author attempts to describe 
the factors affecting previous and future utilization of systems, an 
effort being made, wherever possible, to quantify relevant condi- 
tions. 


2910 Conservation 


REFER ALSO TO CITATION(S) 18526, 18556, 18585 


18519 (OE/CS/69096—T2) Indiana energy manage- 
ment planning: a guide for state, county, and municipal gov- 

ernments. diana Dept. of Commerce, Indianapolis 
(USA)). 1985]. Contract FG02-80CS69096; FG02. 
76CS60038. 92p. NTIS, PC A05/MF AOI; 1; GPO Dep. 
File Number DE85007402. 

This manual presents general guidelines for initiating and op- 
erating a broad-based energy management program. The examples 
cited in this guide generally refer to municipal governments. How- 
ever, all examples and general principles of energy management 
apply equally to counties or to State government agencies. All 
these entities have similar energy consuming features - vehicle 
fleets, buildings, the procurement process - which need effective, 
energy-conscious management. Obviously, each program needs to 
be tailored to the individual organization of governmental sub- 
energy, which could require expansion and modification of the 
basic steps in this publication. In Part I, the process of general 
energy management is explained in five basic steps including (1) de- 
veloping a team approach; (2) conducting a building audit; (3) de- 
veloping a mission; (4) developing objectives; and (5) program eval- 
uation. In Part II, the internal components to be addressed in the 
plan are discussed, which include (1) building management; (2) 
records maintenance; (3) transportation management; (4) procure- 
ment; and (5) public relations. The final section (Part III) is a series 
of worksheets which, when completed, will provide an outline for 
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the development of a viable and expandable energy management 
plan. 


18520 (DOE/NBM—5006664) Report on a project to 
provide State Energy Conservation Program evaluation tech- 
nical assistance to twenty states. (Price Waterhouse and Co., 

i , IL (USA)). 23 Mar 1981. Lan NTIS, PC A03/MF 
A01; GPO Dep. File Number DE8 ; 

The purpose of this report is to descibe and summarize the 
results of the project effort by Price Waterhouse and Co. in Octo- 
ber through December of 1980 for the Office of Conservation and 
Solar Energy, Department of Energy (DOE). The purpose of the 
project was twofold: to provide twenty states with technical assist- 
ance in preparing their 1980 State Energy Conservation Program 
energy savings reports; and to improve the long-term capabilities of 
the states in evaluation of energy conservation programs. 


18521 (GRS—507) Cost curves for energy 
Norway. Ekelund, T.; Raaholt, M.H. (Grupp 
studier, Oslo 2 (Norway). Jul 1983. 100p. 
NTIS (US 
DE85750581. 
The cost of energy conservation is calculated and put in a 
graphical form. The data are evaluated from studying special re- 
ports for the sectors power consuming industry, other industry, 
service industry, households, energy supply and transport. The 
energy conservation possibilities are seen in a static perspective. 
The report focusses on rebuilding and adjusting equipment already 
in use. Calculations are made for the total energy consumption and 
the electricity consumption reduction. The macroeconomically 
profitable energy conservation potential is 19% of the total present 
energy consumption and from electricity it is 24% of the present 
electricity potential. In the present situation it is more profitable to 
invest in energy conservation than in energy supply. The energy 
conservation potential from electricity in power consuming and 
other industry is calculated. The total energy conservation potential 
is calculated for each sector. All potentials and costs are conserv- 
atively estimated and the potentials may well be larger. The time 
perspective for effecting the energy conservation potential is con- 
sidered. The cost curves are static and they will alter in a dynamic 
perspective. Some factors influencing these changes are discussed. 


conservation in 
for Ressurs- 
Norwegian). 
Sales Only), PC AOS/MF AOl. File Number 


2920 Supply, Demand, And Forecasting 


REFER ALSO TO CITATION(S) 17909, 17915, 17923, 17934, 18502, 18521, 
18528, 18529, 18567, 18568 


18522 (NP—5770149, pp 12.1-12.26) Development of fuel 
prices until 2030. Laut, P. Jan 1984. (In Danish). NTIS (US 
Sales Only), PC A16/MF AO1. File Number DE85770149. 

EFP-81. 

In Technological development and its impact on the future 
energy system. Appendix 2. Evaluation commissioned by the 
Danish Ministry of Energy. 

Coll mab pelea: geudiint duinbinds Gadtentah Coal re- 
serves and resources and coal consumption by global industries are 
evaluated on the basis of IEA data. Price development trends for 
petroleum, petroleum products and synthetic fuels are discussed. 


18523 (NP—5770149, pp 16.1-16.101) Long-term techni- 
cal possibilities for el-power saving. Hig ee J.S.; Holck, 
Js oo K. (Danmarks Tekniske Hoejskole, Lyngby. 

Fysisk Lab 3). Jan 1984. (In Danish). NTIS (US Sales 
Only), PC A16/MF AO01. File Number DE85770149. 

EFP-81. 

In Technological development and its impact on the future 
energy system. Appendix 2. Evaluation commissioned by the 
Danish Ministry of Energy. 

Analysis of the Danish el-power utilization proves that effi- 
ciency of utilization can be improved by a factor 3. If el-power is 
to be substituted, for instance by other space heating sources, the 
cil seaiietessea eunk So-audnand fo 30 off of the present one. Mo- 
dernisation of the existing machinery, new technologies and energy 
saving equipment will probably drastically reduce power consump- 
tion already in the years 2000-2010. 
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(NZERDC—33) Energy scenarios ae 

studies. Harris, G.S: Ellis, M.J.; Scott, G.C.; Wood, J.R.; 

pay wed .H.; Isaacs, N.P. (New Zealand Energy Research 

lopment Committee, a Apr 1978. 16p. 

New Zealand Energy Research and Development Commit- 
tee, Auckland. 

Three different paths for New Zealand's energy future were 

discussed in the Energy Research Group's first report, ‘Energy Sce- 


sources to the country’s energy supplies; and establishing whether 
there is a role for nuclear power. 


2930 Policy, Legislation, And Regulation 


REFER ALSO TO CITATION(S) 17912, 18506, 18507, 18510, 18520, 18531, 
18535, 18585, 19095, 19278 


(CONF-8409119—Summ.) National Defense Exec- 
utive Reserve Workshop. Final report. (USDOE Assistant 
Seta International Affairs and Energy Emer. 

Washington, DC). Jan 1985. 15p. NTIS, A 
AOt: 1; GPO Dep. File Number DE85007096. 

From National defense executive reserve workshop; Arling- 
ton, VA, USA (19 Sep 1984). 

This first annual NDER training workshop on energy emer- 
gency prepardness was attended by about 100 energy industry offi- 
cials. The workshop was divided into: general session, emergency 
petroleum and gas executive reserve workshop session, emergency 
solid fuels executive reserves workshop sessions, and emergency 
electric power executive reserves steering committee sessions. 
(DLC) 


—:. (DOE/NBM—5007296) DOE state and local as- 
activities. Seay Assistant 


programs: program 
Scere for Con State and Moca Saout preter, dtad ). fost, 


. NTIS, PC A03/MF A01; GPO Dep. File Number 
D 85007296. 

The following US DOE programs are reviewed for 1981: 
State Energy Conservation, Energy Extension Service, Weatheriza- 
tion Assistance, Institutional Conservation, Energy-Related Inven- 
tions, Appropriate Technology Small Grants, and Grants Manage- 
ment and Technical Assistance. A list of addresses of State Energy 
Offices is included. (LTN) 


18527 (DOE/PE/70457—T1) Financing the energy 

sition, Alm, A.L. (Harvard Univ., Cambridge, MA MA NUSA). 
John Fitzgerald Kennedy School of Government). May 
1983. Commack FG01- 82PE70457, 38p. Inst. 
manistic Studies, 717 Fifth Ave., New Y NY 10022. File 
Number TI85005432. 

This report is another in a series of publications by the 
Energy/Governance activity of the Aspen Institute. This activity 
provides the forum for developing a consensus on critical energy 
policy actions. Our approach brings together qualified participants 
from the affected sectors of society, documents their conclusions 
and recommendations and disseminates them to the appropriate ex- 
ecutive and legislative agencies. The present report was developed 
in part from an Energy Policy Forum convened in Aspen, Colora- 
do, in August, 1982. However, the world oil market changed dra- 
matically after that forum, and the author has moved beyond that 
discussion and develops his own views. As an appendix to this oc- 
casional paper, we have included the agenda and list of participants 
in the 1982 Forum together with a description and comment on the 
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. The three dominant features considered 
environment and resources, respectively, and 
to differing assumptions about population, life style 
scenarios are not offered as predictions; 
i purpose is to spotlight three possibilities among the many, in 
to clarify thickning about the complications of different rates 


) Energy scenarios for New Zea- 
- summary. Harris, S.H.; Ellis, M.J.; Scott, C.S.; Wood, 
.R.; Phillips, P.H. (New Zealand Energy Research and De- 
velopment Committee, Auckland). Mar 1977. 28p. New 
Zealand Energy Research and Development Committee, 


This is one of two reports which present some important 
energy research which has been taking place in New Zealand over 
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18530 (EDP—7) Argentina: the energy outlook. Everson, 
C.; Eden, R.; Hope, C. (Cambridge Univ. (UK)). Jul 1981. 
196p. University of Cambridge, Energy Research Group, 


One of several studies on the energy outlook for selected 
countries which are being carried out by the Energy Research 
Group. The main report consists of six sections which develop the 
basic assumptions made in the demand projections and report the 
results for a number of scenarios. Section 2 presents scenarios for 
both the rate of growth of the Argentine economy and its structur- 
al change during the development process. This analysis is carried 
out both on the basis of historical growth trends in Argentina and 
international comparisons of GDP structure. Section 3 then pre- 
sents a brief description of the historical development of energy use 
in Argentina and presents a detailed energy balance table for the 
base year, 1979. Section 4 examines the historical pattern of energy 
prices in Argentina and presents scenarios for future changes in real 
energy prices. In section 5 the projections for each of seven sectors 
are presented. The methodologies for making these projections are 
also presented in section 5. Finally, in section 6, the means whereby 
energy demand are considered. This includes a discussion of both 
energy requirements and production potential. (24 refs.) 


18531 (EDP—10) Brazil: the energy outlook. Ed 

Jannuzzi, G. i: (UK)). Aug 1981. 262p.' Unt 

versity of Cambridge, gy Research Group, England. 
One of several studies by the Energy Research Group on the 

energy outlook for selected countries. The report consists of six 
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sections which develop the basic assumptions and methods and de- 
scribe the results for a number of scenarios. Areas covered include 
economic development, population growth, energy demand, energy 
resources and energy policy. Economic assumptions on which the 
energy demand projections are based are outlined together with 
calculations for possible future demand. A simulation model is used 
for projecting energy demand under conditions of economic uncer- 
tainty. (21 refs.) 


18532 (EDP—17) U.K. industrial fuel use, 1973-1979. 
Bending, R. oe (UK)). Nov 1981. 94p. Uni- 
versity of Cambridge, Energy Research Group, England. 

One of several discussion papers describing industrial studies 
by members of the Energy Research Group. The paper describes 
the results of an analysis of the changes in industrial fuel use be- 
tween 1973 and 1979. The effects of the recession and the changed 
fuel price regime on energy efficiency and fuel shares are studied 
for ten industrial sectors in the United Kingdom using a sequential 
simulation model. The effect of two hypothetical policies the main- 
tenance of low inflation and the establishment of a high gas price - 
are examined. The paper will be of interest to analysts, in govern- 
ment and the energy industries, concerned with improving industri- 
al efficiency and encouraging interfuel substitution. (3 refs.) 


18533 (NP—5750585) Marginal costs and marginal prof- 
its from flue gas cleaning at increased level of coal combus- 
tion in Sweden. Andersson, T.; Aashuvud, J. (Stockholm 
School of Economics (Sweden). De ect National Econo- 
my). Jul 1983. 69p. (In Swedish). S (US Sales Only), 
PC A04/MF AO1. File Number DEES 750505 

A large scale introduction of coal in Sweden is delayed 
mainly due to fears of the environmental impacts and uncertainties 
about the future emission standards. In this study, two different sce- 
narios for the coal consumption by year 2000 are analyzed. The 
marginal costs for flue gas desulfurization are compared to the mar- 
ginal costs for the environmental damages (mainly forest and sur- 
face water damages due to acid rain; corrosion; and health effects). 
The environmental effects from combustion of fossil fuels are con- 
siderable and may become more serious in the future, but calcula- 
tions for coal combustion show that the marginal cost for desulfuri- 
zation are higher, at the emission levels studied. Emission standards 
forcing large combustion plants to install desulfurization units can 
however be detended if their aim is to influence other countries to 
reduce their emissions. Such standards should be combined with a 
flexible system encouraging further purification where it can be 
done at the lowest cost. 


18534 (NP—5780238) Taxation of off-shore activities in 
Denmark. (Handelsbanken, Copenhagen (Denmark)). Nov 
1983. 90p. NTIS (US Sales Only), PC AO5/MF A011. File 
Number DE85780238. 

In 1982 the Danish Parliament passed two important bills on 
off-shore activities: The act on Taxation of Income in connection 
with Hydrocarbon Extraction in Denmark, the Hydrocarbon Tax 
Act, in the following called the HTA, and the Act on Assessment 
and Collection, etc. of Taxes in connection with Hydrocarbon Ex- 
traction. The object of this legislation, as well as other relevant leg- 
islation such as the Subsoil Act (Act concerning the use of the 
Danish Underground), is to establish a basis for a contemporary 
taxation of income derived from exploration and extraction of hy- 
drocarbons in Danish territory, including the continental shelf. 
Prior to 1982 income from extraction was taxed according to the 
general tax rules, and a royalty of 8.5% was paid. Now the system 
has been changed. For the present royalty still amounts to 8.5% but 
may be different in new concession grants. Furthermore, companies 
deriving an income in connection with sale in the first instance of 
extracted hydrocarbons have to pay partly an income tax of 40% 
computed according to amended rules, and partly a supplementary 
tax of 70%, the hydrocarbon tax.The hydrocarbon tax is computed 
after deducting a so called hydrocarbon allowance of 25% of the 
investments made as well as the assessed corporation tax. The ex- 
tension of the tax liability has effect only for companies and indi- 
viduals who are not liable to tax according to the general rules. In 
other words the HTA authorizes a taxation of foreign companies or 
persons who derive income from commercial activities in connec- 
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tion with the exploration for and extraction of oil and gas accumu- 
lations in Denmark. 
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18535 Status of synthetic fuels and cost-shared energy R 
& D facilities. oe before the Subcommittee on Energy 
Development and Po apg of the Committee on Science 
and Fahesears House of Representatives, Ninety-Eighth 
Congress, Second Session, June 6, 7, 13, 1984, Washington, 
DC, USA; Government Printing Office (1984). 408p. 
Edward Noble, Chairman of the US Synthetic Fuels Corpo- 
ration (SFC), Congressional tatives from four affected 
states, as well as officials of DOE, the Synthetic Fuels Corporation 
(SFC), electric power and gas research institutes, and utilities testi- 
fied at three days of hearings on the awarding of contracts to facili- 
ties for synthetic fuels. At issue was the administration's desire to 
link funding for the project to the market and the need to review 
changes since the Energy Security Act first established the synthet- 
ic fuels program. Those opposed to the reductions cited long-term 
energy goals and the chance that the market will not provide ade- 
quate incentives. Witnesses spoke of the need for continued tech- 
nology improvements for increasing energy supplies and controlling 
pollution and appropriate legislative responses that will provide 
guidance for energy research and development. Two appendices 
with material for the record follow the testimony of 11 witnesses. 


18536 Rationale for U.S. DOE energy storage program in 
hydrogen technology. Beller, M.; Mezzina, A. (Dept. of Ap- 
lied Science, Brookhaven National Laboratory, —— 
lew York). ee of Hydrogen Energy Progress. Vol. 
ay NY, USA; Pergamon Press (1984). 


1. Fairview 
(CONF-840702 

From 5. ae hydrogen energy conference; Toronto, 
Canada (15 Jul 1984). 

e objective of this work is to develop a multi-year re- 
search and development plan based on a systematic evaluation of 
the mission of the Chemical/Hydrogen Energy Systems Program 
(C/HES) at Brookhaven National Laboratory (BNL). The method- 
ology of this study is to systematically examine the important facets 
of the energy system. These are supply, storage, transmission and 
distribution, and end use (consumption). Within these sectors, all 
options are examined and ranked according to a set of attributes 
which are of importance economically, environmentally, and insti- 
tutionally. This multi-attribute ranking system is useful not only 
from the total score obtained, but in evaluating those individual at- 
tributes where R & D needs are pointed out. Finally, the results of 
the analysis are used to delineate areas and priorities for technology 
base R & D. This study provides a systems analysis of the present 
status and future potential of various hydrogen production, storage, 
transmission, and use options. It concludes that research and devel- 
opment priorities should focus upon these options in the order 
stated above. Additionally, within each category selected technol- 
ogies are outlined for specific research effort based upon a multi- 
objective analysis. In particular, hydrogen production options 
should stress work in the areas of high temperature electrolysis and 
anode depolarization. In the storage area, a variety of novel options 
seem amenable for investigation at reduced levels of expenditure. 
Transmission/distribution system requirements are also outlined. 
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18537 (A.E. Res—83-5) Expectations models of electric 
utilities’ forecasts: a case study of econometric estimation 
with influential data points. Vellutini, R. de A.S.; Mount, 
T.D. (Cornell Univ., Ithaca, NY (USA). Dept. of. Agricul- 
tural Economics; New York State Coll. of Agriculture and 
Life Sciences, Ithaca (USA)). Jan 1983. 3lp. NTIS, PC 
A03/MF AO1. File Number T185900600. 

This study develops an econometric model for explaining 
how electric utilities revise their forecasts of future electricity 
demand each year. The model specification is developed from the 
adaptive expectations hypothesis and it relates forecasted growth 
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rates to actual lagged growth rates of electricity demand. Unlike 
other studies of the expectation p! of future 
dani bigule ecqutiatiban seamadte veadiaeee dred tote. 
corporated explicitly into the model. The data used for the analysis 
were derived from the published forecasts of the nine National 
Electric Reliability Councils in the US for the years 1974 to 1980. 
Three alternative statistical methods are used for estimation pur- 
poses: ordinary least-squares, robust regression and a diagnostic 
with the first two methods are very similar, but are both inconsist- 
ent with the underlying economic logic of the model. The estimat- 
ed model obtained from the diagnostics approach after deleting two 
aberrant observations is consistent with economic logic, and sup- 
ports the hypothesis that the low growth demand experienced im- 
mediately following the oil embargo in 1973 were disregarded by 
the industry for forecasting purposes. The model includes transitory 
effects associated with the oil embargo that gradually disappear 
over time, the estimated coefficients for the lagged values of actual 
growth approach a structure with declining positive weights. The 
general shape of this asymptotic structure is similar to the findings 
in many economic applications using distributed lag models. 

18538 (DOE/BP—360) Customer Service Policy. 
(USDOE Bonneville Power Administration, Portland, = 
Dec 1984. 42p. NTIS, PC A03/MF A01; GPO Dep. F; 
Number DE85008075. 

The main goal of the Customer Service Policy (CSP) is to 
provide the most efficient and equitable delivery of electrical 
energy from Bonneville Power Administration (BPA) through its 
customer utilities to the region’s consumers. This policy will en- 
courage both BPA and the region’s utilities to work together in the 
development of the best plan-of-service under the one-utility con- 
cept, and to describe the financial and construction responsibilities 
for the implementation of the plan. The resulting policy is intended 
to provide the most efficient, fair division of responsibilities be- 
tween BPA and its customer utilities for the construction of facili- 
ties for delivery of power to those utilities. The policy has been de- 
veloped through the joint efforts of the region’s utilities and BPA. 


18539 (DOE/RG/10247—T1) Control of residential air 
conditioning loads. Innovative Rates Program. Final report, 
July 1-September 30, 1980. (Austin Municipal Electric Utili- 
ty System, TX (USA)). 1980. Contract FC01-79RG10247. 
4p. NTIS, PC A02/MF A011; 1; GPO Dep. File Number 
DE85007330. 

The results of the first year feasibility study indicate that the 
direct control of residential air conditioners in the Austin system 
may hold potential for significant economic savings. There were, 
however, several issues raised by the study which, in the City’s esti- 
mation, necessitate further analysis before a final movement toward 
implementing load control either on a pilot or systemwide basis can 
be made. These issues go beyond the scope of the first year project 
and are the basis for the City’s request for second year funding. 
They include: broadening the analysis to include the feasibility of 
controlling small commercial air conditioning, water heating and 
swimming pool loads and to address more fully the potential for 
improving the efficient use of fuel in electric generators; examining 
more closely the issue of air conditioning load diversity in the 
Austin system; and refining the cost/benefit analysis to reflect addi- 
tional benefits associated with efficient use of fuel in generation and 
with controlling additional loads. In addition, the City of Austin as 
a municipally owned and operated system, faces unique problems in 
implementing a large scale load control project. The Austin Elec- 
tric Utility System is under the regulatory authority of the Austin 
City Council, whose members are elected by Austin citizens. Deci- 
sions regarding the electric system are well publicized and political- 
ly sensitive. Purchasing load control equipment, either for a pilot 
program or for systemwide implementation, is constrained by the 
City’s budgetary process and by political factors. Such a commit- 
ment of city resources requires the best available evidence regard- 
ing economic feasibility and future benefits of load control. As 
such, the City is proposing a second year project to further refine 
and expand the analysis of the feasibility of implementing a direct 
load control project. 
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ating capacity is used to supply today’s consumers with electricity. 
How utilities’ use of capacity compares with that of other indus- 
tries. Whether new capacity planned over the next decade is 
enough to provide a dependable supply of electricity. 


egument, Velame 2. Evaluation of alternatives. Final report. 
Broehl, J.H.; Huss, W.R.; Skelton, J.C.; Sullivan, R.W.; 
Limaye, DR; Sloane, B.D.; Davis, TD; Blevins, RP. 
Cop. E balan, Pa ny 
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Tata canted oiliss ghiihis abies wo 
address seemingly divergent utility activities, such as load manage- 
ment, conservation, rate innovation, and marketing. Volume 1 of 
this series discusses several key issues involved in planning, evaluat- 
ing, implementing, and monitoring demand-side management. 
Volume 2 and 3 provide more detailed information. The second 
volume addresses the techniques involved in evaluating demand- 
side alternatives suited for a given utility. The evaluation tools de- 
scribed range from the simplest intuitive approaches to detailed 
computer modeling systems. The third volume discusses available 
hardware options and marketing alternatives that are suitable for 
the residential sector. That volume also includes a series of forty 
technical briefs that provide concise summaries of selected residen- 
tial options. 


18542 (EPRI-EA/EM—3597-Vol.3) Demand-side man- 
agement. Volume 3. Technology alternatives and market im- 

methods. Final report. Broehl, J.H.; Huss, 
W.R.; Skelton, J.C.; Sullivan, R.W.; Limaye, D.R.; Sloane, 
B.D.; Davis, T.D.; Blevins, R.P. (Battelle Columbus Labs., 
OH (USA); Synergic Resources Corp., Bala-Cynwyd, PA 
(USA)). Dec 1984. 148p. Research Reports Center, P.O. 
Box 50490, Palo Alto, CA 94303 $16.00. File Number 
1185920173. 

This study has developed a unified planning framework to 
address seemingly divergent utility activities, such as load manage- 
ment, conservation, rate innovation, and marketing. Volume 1 of 
this series discusses several key issues involved in planning, evaluat- 
ing, implementing, and monitoring demand-side management. Vol- 
umes 2 and 3 provide more detailed information. The second 
volume addresses the techniques involved in evaluating demand- 
side alternatives suited for a given utility. The evaluation tools de- 
scribed range from the simplest intuitive approaches to detailed 
computer modeling systems. The third volume discusses available 
hardware options and marketing alternatives that are suitable for 
the residential sector. That volume also includes a series of forty 
technical briefs that provide concise summaries of selected residen- 
tial options. 


18543 ee Technological change and 
electrification in the printing industry, 1880-1930. Devine, 
W.D. Jr. (Oak Ridge Associated Universities, Inc.. TN 


an Jan 1985. Contract AC05-760R00033. 77p. NTIS, 
PC A05/MF A01; GPO Dep. File Number DE8 8393. 
Printing was one of the first industry groups to adopt elec- 
tricity and, concurrently, to experience it increases in labor 
and capital productivity. The electrification of the printing industry 
illustrates an association between el use and productivity in 
manufacturing. The period from 1880 to 1930 witnessed important 
technical improvements to composing, plate-making, and printing 
machinery, yielding greater output relative to input. Application of 
electric unit drive enhanced productivity further. The availability 
of electric power facilitated the mechanization of small plants and 
permitted several notable improvements to printing machinery. 
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18544 (AD-A—144680) Guide to the Electrical Analysis 
Software System (EASS). de Monsabert, S. (VSE Corp., Ca- 
marillo, CA (USA)). Jun 1984. 63p. (CR—84.027). 

PC A04/MF AO1. File Number T185900557. 

The Electrical Analysis Software System (EASS) was devel- 
oped to statistically analyze Naval activity electrical consumption. 
The software utilizes two data sources, the Facilities Systems 
Office Naval Facility Assets/Master Activity General Information 
and Control data base and the Defense Energy Information System 
II data base. The commercial statistical regression package called 
Biomedical Computer Programs is used in conjunction with EASS. 
The FORTRAN source code is included in the text. 


18545 (DOE/EIA—0035(84/11)) Monthly Energy 
Review, November 1984, ween Energy Information Ad- 
ministration, Washington, DC. Office of Energy Markets 
and End Use). Feb 1985. 122p. NTIS, PC A06/MF AOI - 
GPO; GPO Dep. File Number DE8500787 Wa 

Current data on production, consumption, stocks, imports, 
exports and prices of the principal energy commodities in the 
United States are presented. Also included are data on international 
production of crude oil, consumption of petroleum products, petro- 
leum stocks and production of electricity from nuclear-powered fa- 
cilities. Energy production in the United States during November 
1984 totaled 5.2 quadrillion Btu, a 0.9% decrease compared to the 
level of production during November 1983. Coal production de- 
creased 4.4%. Natural gas production was up 1.9%, and petroleum 
production increased 1.0%. Production of all other forms of energy 
combined decreased 4.9% compared to production 1 year earlier. 
Energy consumption during November 1984 totaled 6.1 quadrillion 
Btu, 2.9% above the level of consumption during November 1983. 
Natural gas consumption increased 7.0%, coal consumption was up 
5.7%, and petroleum consumption increased 0.7%. Consumption of 
all other forms of energy combined decreased 4.6% compared to 
consumption during November 1983. Net imports of energy during 
November 1984 totaled 0.8 quadrillion Btu, 10.1% above the level 
of net imports during November 1983. Net imports of natural gas 
increased 5.3% and net imports of petroleum increased 3.3%. Net 
exports of coal were down 29.0% compared to the level in Novem- 
ber 1983. 
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18546 (DOE/NASA—0176-10) Preparation and evalua- 
tion of advanced electrocatalysts for phosphoric acid fuel 
cells. Final report. Stonehart, P.; Baris, J.; Hochmuth, oe 
Pa, » P. (Stonehart Associates, Inc., Madison, 
(USA)). Jun 1984. Contract AI21- 80ET 17088. 1360. 
(NASA-CR—168223). NTIS, PC A07/MF A0Ol; 1; GPO 
Dep. File Number DE85007400 

This research program details the preparation and character- 
ization of platinum electrocatalysts supported on carbon substrates. 
In the first instance, the platinum electrocatalysts were character- 
ized for their crystallite sizes and the degree of dispersion on the 
carbon supports. One application of these electrocatalysts was for 
anodic oxidation of hydrogen in hot phosphoric acid fuel cells, cou- 
pled with the influence of low concentrations of carbon monoxide 
in the fuel gas stream. In a similar way, these platinum on carbon 





electrocatalysts were evaluated for oxygen reduction in hot phos- 
phoric acid. An extension of these catalyst preparation techniques 
involved the preparation of binary noble metal alloys for anodic ox- 
idation of hydrogen and for the preparation of noble metal-refracto- 
ry metal mixtures for oxygen reduction. An exemplar alloy of plati- 
num and palladium (50/50 at. %) was discovered for anodic oxida- 
tion of hydrogen in the presence of carbon monoxide, and patent 
disclosures were submitted. For the cathode, platinum-vanadium 
alloys were prepared showing improved performances over pure 
platinum. Preliminary experiments on electrocatalyst utilization in 
electrode structures showed low utilization of the noble metal when 
the electrocatalyst loading exceeded one wt % on the carbon. Fur- 
ther gains are to be expected from improving the electrode struc- 
tures. 


18547 (DOE/NASA—0191-1) Electric utility acid fuel 
cell stack technology advancement. Final report. Congdon, 
J.V.; Goller, G.J.; Greising, G.J.; O’Brien, J.J.; Randall, 
S.A.; Roethlein, RJ; Sandelli, G.J.; Breault, RD. Austin, 
G. W.; Bose, S. (United Technologies Corp., South Windsor, 
CT (USA). Power Systems Div.). Nov 1984. Contract 
AI21-80ET17088. 158p. (NASA-CR—174804). NTIS, PC 
A08/MF AOI; 1; GPO Dep. File Number DE85008204. 

The principal effort under this program was directed at the 
Fuel Cell Stack technology required to accomplish the initial feasi- 
bility demonstrations of increased cell stack operating pressures and 
temperatures (from 50 psia, 375°F to 120 psia, 450°F); increased 
cell active area (from 3.7 ft? to 10 ft); incorporation of the ribbed 
substrate cell configuration at the above conditions; and the intro- 
duction of higher performing electrocatalysts. The program results 
were successful with the primary accomplishments being: fabrica- 
tion of 10-ft? ribbed substrate, cell components including higher 
performing electrocatalysts; assembly of a 10-ft?, 30-cell short stack; 
and initial test of this stack at 120 psia and 405°F. These accom- 
plishments demonstrate the feasibility of fabricating and handling 
large area cells using materials and processes that are oriented to 
low cost manufacture. An additional accomplishment was the test- 
ing of two 3.7-ft? short stacks at 120 psia/405°F to 5400 and 4500 
hours, respectively. These tests demonstrate the durability of the 
components and the cell stack configuration to a nominal 5000 
hours at the higher pressure and temperature condition planned for 
the next Electric Utility power plant. 


18548 (FCR—6328F) Phosphoric acid electric utility fuel 
cell technology development. Technical progress report No. 
12. Breault, R.D.; Briggs, T.A.; Congdon, J.V.; DeMarche, 


T.E.; Gelting, RL; Goller, G.J.; Luoma, W.L; McClos- 
key, M.W.; Mientek, A.P.; O’Brien, J.J. (United Technol- 
ogies Corp., South Windsor, CT (USA). Power Systems 
Div.). Apr 1984. Contract AC21-83FE60338. 6lp. NTIS, 
PC A04, A0l; 1; GPO Dep. File Number DE84015744. 

Over 1500 hours and 15 thermal cycles were accumulated on 
the first 10-ft, 290-cell stack at 120 psia and 405°F. Over 10,400 
hours and 28 thermal cycles have been accumulated on the 3.7-ft?, 
30-cell stack at 120 psia and 405°F. Electrodes and separator plates 
have been completed for the next 10-ft? short stack. Scaled-up 
GSB-18 catalyst selected for the next 10-ft? short stack is perform- 
ing at the E-line goal after 5600 hours at 120 psia and 400°F in a 
shop-made subscale cell. This test fulfills the 5000 hour catalyst en- 
durance goal. A GSB-26 catalyst is performing at the E-line goal 
after 3800 hours at 120 psia and 400°F. The baseline cross pressure 
evaluation has been completed of a 3.7-ft?, seven cell AP rig. Auto- 
mated equipment to increase processing rates and reduce manpower 
was used to conduct the wettability, catalyst deposition, matrix ap- 
plication and trimming operations of the 10-ft? electrodes for the 
next short stack. 


18549 Electronic conductivity decrease in porous NiO 
cathodes during operation in Molten Carbonate Fuel Cells. 
Baumgartner, C.E. (General Electric Company, Corporate 
Research and Development, Schenectady, New York). Jour- 
nal of the Electrochemical Society; 131: No. 11, 2607- 
2610(Nov 1984). 

The 923 K specific electronic conductivity of 0.02 cation 
fraction Li-doped NiO (Li /SUB 0.02/ Ni /SUB 0.98/ O) was 
shown to decrease from 33.0 to 3.5 X 10-2 (Q cm)~! upon the addi- 


tion of an equivalent doping level of Fe~*. However, the impact of 
this conductivity degradation mechanism on the performance of 
MCFC’s containing Li /SUB 0.02/ Ni /SUB 0.98/ O cathodes was 
shown to be insignificant from iron and chromium analyses of post- 
tested cathodes. Although appreciable iron impurity levels were 
found within the NiO lattice in regions where the cathode contact- 
ed the stainless steel current collector, iron penetration into the 
grains was restricted to a distance of only 10 nm in 10,080h. The 
results indicate that impurity diffusion into the cathode should have 
little or no impact on fuel cell performance. 


18550 Donde A+ Matencontt, LLOn Mae fe. 


-R. (nstitu logy, 
ae Journal of the Electrochemical Society; 13 fo. 11, 
2535-2540(Nov 1984). 

Severe corrosion can occur in the seal area between the cell 
housing and the electrolyte tile of a molten carbonate fuel cell even 
if an optimal selection of the active cell materials has been made. 
Thermodynamic calculations and an approximate mixed-potential 
analysis indicate that several minor corrosion cells are active at 
open circuit, and a major corrosion cell is established when the cell 
is under load. Extensive corrosion can be expected on the anode 
side of the wet seal, although effects at the cathode side are minor. 


18551 Styrene production from ethylbenzene on platinum 
in a zirconia electrochemical reactor. Michaels, J.N.; 
Vayenas, C.G. it of Chemical Mas- 


sachusetts, Institute of Technology, Cambridge, Massachu- 
setts). Journal of the Electrochemical Society; ora: No. 11, 
2544-2550(Nov 1984). 
The vapor-phase electrochemical oxidative deh: 

of ethylbenzene on platinum-paste electrodes was studied at 575°- 
600°C in a stabilized-zirconia electrochemical reactor. Styrene and 
carbon dioxide were the major products. The dehydrogenation rate 
increased markedly with anodic current, reaching an ethylbenzene- 
concentration-dependent asymptote at large current densities. The 
rate of deep oxidation of ethylbenzene to CO and CO: was linear in 
current density. Both rates were strongly inhibited by gas-phase hy- 
drogen. These results can be rationalized by an electrode mecha- 
nism in which the dominant charge-transfer reaction is exchange 
between chemisorbed oxygen on the electrode and oxygen ions in 
the electrolyte lattice. Styrene and CO. were formed primarily by 
catalytic reactions of ethylbenzene and neutral dissociatively ad- 
sorbed oxygen, although at least one other parallel chargetransfer 
reaction was evident. The current dependence of the dehydrogena- 
tion rate results from an oxidative dehydrogenation reaction on the 
surface whose rate is sensitive to the amount of oxygen on the elec- 
trode surface. A simple kinetic model is presented which quantita- 
tively describes these experimental observations. 


18552 A theoretical comparison of flow-throug’ and flow- 
by porous electrodes at the limiting current. Risch, T.; 
Newman, J. (Acurex Corporation, Aerotherm Division, 
Mountain View, California). Journal of the Electrochemical 
Society; 131: No. 11, 2551-2556(Nov 1984). 

A limiting current model for the potential and concentration 
distribution for a flow-by porous electrode of infinite length to 
width ratio is developed and compared to previous models of 
Alkire and Ng and Fedkiw. For flow-by electrodes of practical in- 
terest, the maximum solution phase potential drop is shown to be 
dependent upon one relevant parameter: the product of the elec- 
trode width and the reciprocal of the penetration depth, ad. Crite- 
ria delineating the optimal electrode configuration are given using 
this potential difference as a basis for comparison. Results of the 
comparison show that the criteria are dependent upon reactant con- 
version but independent of any specific mass-transfer correlation. 
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REFER ALSO TO CITATION(S) 18897 


18553 ee et eS 
ence gained from some systems. Hielle, K annus 


(Elektrisitetsforsyningens Forskningsinstitutt, 
ee eee hee 


ag, ER RE SEO Heat 
source properties, and measures to be taken when utilizing heat 
sources for heat pumps are described and discussed. Data from a 
large number of heat pump plants in the Nordic countries has been 
collected, and the information is presented in tabular form. The 
report also gives a summary of experiences relating to electrical 
heat pumps in Scandinavia. 
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REFER ALSO TO CITATION(S) 18090, 18187, 18189, 18190, 18191, 18194, 
18195, 18199, 18200, 18203, 18214, 18215, 18216, 18217, 18218, 18219, 18224, 
18228, 18234, 18293, 18519, 18521, 18526, 18539, 18850, 18898, 18898 


18554 (ANL/CNSV-TM—151) Energy-conserving devel- 
opment regulations: monitoring project. Erley, D.; Vranicar, 
onc meget (Purdue Univ., Lafayette, IN (USA). Dep 

). Jan 1983. Contract W-31-109-ENG-38. 235p. 
NUS. PC All/MF A001; GPO Dep. File Number 
DE85008115. 

The project communities’ results mirror those of communi- 
ties with earlier experience in this area. These results can serve as a 
guide to identifying energy conserving options and associated regu- 
lations that are least likely to be controversial. Small scale solar re- 
lated options - fostering the use of active and passive solar energy 
systems, protection of solar access, promoting proper solar orienta- 
tion of buildings - and appropriate landscaping are the most 
common techniques selected by communities to date for incorpora- 
tion into development regulations. Fully developed cities, such as 
ee ane eens Sy considerations into 
their standard land-use regulations is not as useful as finding oppor- 
tunities to incorporate energy conservation into their negotiation 
process, which is the source of control of major new developments. 
The communities considered permissive regulations to be more 
viable than mandatory Such regulations will encourage 
energy conserving design on a voluntary basis. Mandatory develop- 
ment regulations have yet to receive wide-spread support from 
either the project communities or other communities that are en- 
gaged in similar efforts. Sample regulations are presented for con- 
sideration. 


eins (BNL—51831-Vol.2) Study of space utilization and 
oman: > semagag to heating in ae with irregular oc- 
cupancy. V 2. Appendices. Final report. (GARD, Inc., 
Niles, IL USA) May 1984. Contract AC02-76CH00016. 
230p. NTIS, PC Ali/MF A011; 1; GPO Dep. File Number 
DE85005801. 
These appendices include cost estimates; and energy and 
economic analyses for energy conservation measures associated 
with residential, municipal, and other public buildings. 


18556 Sn All states energy lead- 
ers meeting, 1983 conference report. (Missouri State 
Government, Jefferson City (USA)). 1983. Contract FG47- 
83R701085. eae PC A03/MF A01; GPO Dep. File 
Number D 

From All states energy leaders meeting; Kansas City, MO, 


USA (1 Nov 1983). 

Approximately 350 state, local and federal energy officials, 
representing 57 states and territories, attended the 1983 All States 
Energy Leaders Meeting held in Kansas City, November 1-3, 1983. 
The meeting brought together representatives from state energy of- 
fices, weatherization programs, and the US Department of Energy 
(DOE) to discuss energy policies and programs and to develop 
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strategies for increasing the effectiveness of their efforts to serve 
energy consumers. Information provided to conference participants 
at the All States Meeting included a 1983 report on DOE State and 
Local Assistance Programs. Brief summaries of the sessions held 
during the three-day meeting and a listing of the meeting partici- 
pants are presented. 


18557 baler fo gig Water heater options: heat pum 
and solar alternatives in the Pacific Northwest. (USDOE 
Bonneville Power Administration, Portland, OR). Nov 
1984. 23p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85008087 

This booklet suggests ways you can cut your water heating 
costs in half. Water heating is a big part of your home energy 
budget. In an all-electric home, about 25% of the energy used goes 
to heat water. Your first and simplest step toward saving water 
heating costs is to begin using hot water more efficiently through 
conservation. This booklet shows how to do that. But this booklet 
will be even more useful for those who wish to go one step further 
and purchase a heat pump water heater or solar water heater. This 
booklet lists guidelines which you should consider before making 
this important purchase. The following steps are recommended: 
consider conservation options first. They yield the greatest return 
on your investment; determine if you have a good site for a heat 
pump or solar system; select appropriate equipment; estimate your 
annual energy savings and compare system cost; select a reputable 
dealer/installer and understand the warranty; and make sure the 
system is properly installed. Each of these steps is described. If you 
follow the suggestions carefully, you should be able to make a wise 
and informed choice. 


18558 (DOE/BP—301) Results of the BPA Residential 
Weatherization Pilot Program evaluation. (USDOE Bonne- 
ville Power Administration, Portland, OR. Div. of Planning 
and Evaluation). Aug 1984. 23p. — PC A02/MF AOI; 
GPO Dep. File Number DE8500763 

The Residential Weatherization oad was BPA’s first effort 
at delivering weatherization services to the ratepayers. The evalua- 
tion of the Pilot Program was the Office of Conservation’s first 
effort at a thorough evaluation of such a program. The evaluation 
answered several key questions, but raised others as well. It also 
provided information on program design that becomes the back- 
ground of experience for the design and implementation of current 
and future programs. 


18559 (DOE/BP—351) Information on indoor air quality 
and building energy-efficient homes. (USDOE Bonneville 
Power Administration, Portland, OR. Office of Conserva- 
tion). Dec 1984. . NTIS, PC A03/MF A01; GPO Dep. 
File Number DE85007997. 

Concurrent with the effort to conserve energy in the Pacific 
Northwest, concerns have emerged about those conservation meas- 
ures which reduce natural air infiltration in buildings. The reduc- 
tion of air infiltration can lead to increased levels of whatever air 
pollutants might be present in a building, and therefore can increase 
risks to the health of building occupants. As yet, not all questions 
about relationships between air infiltration, sources of indoor air 
pollutants, indoor air quality, human health, and mitigation strate- 
gies have been answered. Nonetheless, decisions which affect 
energy consumption have to be made. The following information in 
indoor air quality is being given to those entities with responsibility 
for adopting building codes or service requirements for achieving 
the Northwest Power Council's Model Conservation Standards. 
This booklet tries to place the issue in perspective by discussing 
ventilation, the Model Conservation Standards, possible methods of 
compensating for reductions in natural infiltration, and the charac- 
teristics of indoor air pollutants. 77 references. 


18560 Ce Review of microcomputer 
residential energy analysis software Final report. 
(Arawak Consulting Corp., Arlington, VA (USA); Cardinal 


ent Associates, Inc., Washington, DC (USA)). 30 
Sep 1984. Contract AC01-83CE15156. 177p. NTIS, PC 
A09/MF A01; 1; GPO Dep. File Number DE85006545. 
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The research phase of the project identified approximately 
30 microcomputer energy analysis tools presently on the market. 
Nine of those packages were selected for evaluation by the study 
team. In addition, available energy retrofit data bases which could 
be used in validating the various software tools were researched. 
However, data suitable for our validation needs - detailed descrip- 
tions of the houses, retrofit descriptions, and pre- and post-retrofit 
consumption records - were extremely difficult to locate. A proto- 
type house was developed based on data received from the Ramsey 
Action Program, St. Paul, Minnesota, and supplemented with typi- 
cal house descriptors. The study team defined the end-user needs of 
energy analysis software in the Weatherization Assistance Program 
based, in part, on feedback from participants in the Computers 
Workshop at the National Weatherization Conference, July 9-12, 
1984, in Minneapolis, Minnesota. With that groundwork completed, 
the software selection and evaluation began. Study team members 
evaluated the applications based on user-friendliness and accuracy. 


(DOE/CE/15156—2) Suggested new directions for 
the Institutional Conservation Programs. (Arawak Consult- 
ing Corp., Arlington, VA (USA)). Mar 1985. Contract 
ACO01-83CE15156. 4lp. NTIS, PC A03/MF A001; GPO 
Dep. File Number DE85008333. 

The Institutional Conservation Program (ICP) is one of sev- 
eral state energy conservation grant programs signed into law as 
part of the National Energy Conservation Program Act in 1978. 
Known originally as the Institutional Buildings Grant Program, and 
commonly called the Schools and Hospitals program, ICP in the 
last seven years has provided matching grants for states and institu- 
tional buildings to identify and implement energy conservation ret- 
rofits. In FY 1982, the national appropriation for ICP was signifi- 
cantly reduced. In 1984 this study was initiated to analyze new di- 
rections for the program. This volume outlines the most frequently 
repeated suggestions: Innovative Financing Opportunities; Training 
and Technical Assistance Possibilities; and Other Changes, Im- 
provements, and Assessments. It does not attempt to suggest the 
benefits or difficulties associated with each suggestion, nor does it 
indicate the level of activity involved. Rather, the list highlights the 
wide range of suggestions and options available to people interested 
in considering new ways to encourage energy conservation in insti- 
tutional buildings. 


18562 (DOE/CE/15156—3) Institutional Conservation 

: situational assessment. (Arawak Consulting Corp., 
Arlington, VA (USA)). Mar 1985. Contract ACOlI- 
83CE15156. 59p. NTIS, PC A04/MF A01; GPO Dep. File 
Number DE85008332. 

The Institutional Conservation Program (ICP) is one of sev- 
eral state energy conservation grant programs signed into law as 
part of the National Energy Conservation Program Act in 1978. 
This legislation provided grants for Preliminary Energy Audits 
(PEA’s), Energy Audits (EA's), Technical Assistance (TA’s) Anal- 
yses, and Energy Conservation Measures (ECM’s). The PEA is es- 
sentially data on energy costs and building type, collected by build- 
ing administrators and provided to the state office responsible for 
administering the program. The EA, which can be done by audi- 
tors trained by the state in a brief session, was designed to identify 
possible Operation and Maintenance (O and M) improvements. The 
TA is a detailed professional analysis of the appropriate capital im- 
provements required to save energy, and the ECM is the actual 
purchase and installation of the major retrofit items recommended 
in the TA. At the outset of the program, grants for PEA’s, EA's, 
and TA’s were available to school, hospital, local government, and 
public care buildings; grants for ECM’s were also available for 
schools and hospitals. The present report is a study initiate in 1984 
to analyze the direction the program should take. Very briefly, the 
program was not funded sufficiently to make it an overall success, 
but several individual grants were successful and are described. 
(LTN) 


18563 (DOE/CE/64832—T2) — impact analysis of 


Final report. ( 
, IL). 30 Aug 1984. Con- 
S, PC A06/MF AOI; 1; 
GPO Der. File Number DE85007921. 


01-83CE64832. 1 18p. 


cal Facilities. The study reported here analyzes the potential energy 
impact that those revisions would have on eight pilot hospitals 
prey 8g. brs wat: roc pe age 
pital could best take advantage of these changes in terms 

effective energy savings opportunities (ESOs). This study 
which of the identified measures are appropriate at the 
hospitals. We have computer-simulated the air handling 
and the specific space characteristics that these systems 
the basis of where these measures are most appropriately i 
mented. It should be emphasized that only a small portion of 
hospital's air systems area (ventilation and humidification) were 
modified via the computer, even though the computer-projected 
energy savings in the overall summary is expressed as a percentage 
of the hospital's total energy consumption. It is very tricky to draw 
conclusions when you consider ail of the variables that separate one 
hospital from another - size, beds, climate, , utilization, 


¢ 
TT 


not only better understand the code changes and the i 

of these changes to each facility, but will also be able to make a 
reasonable estimation about the range of energy savings that can be 
expected from the implementation of each modification. This inves- 
tigation only analyzes the possible energy impact of CHANGES 
proposed in the 1982 DHHS draft. 


18564 (DOE/CS/15027—T1) Development of a polysty- 
rene insulation Final technical progress report. 
Rupert, J.G. (Rupert Insulation Products, Inc., St. Paul, 
MN (USA)). 20 1984, Contract FG01-80CS15027. 60p. 
NTIS, PC A04, A0l1; 1; GPO Dep. File Number 
DE85006950. 

An adhesive coating system for loose fill polystyrene materi- 
als was developed as a product primarily for retrofit insulation of 
residential buildings that would neither shrink nor settle. Several 
problems with the coated system including flammability and shrink- 
age led us to consider an alternative system in which an 
rock product called perlite was considered as an alternative to pol- 
ystyrene. The primary problems with perlite are that it is very ex- 
pensive and the coated structure is extremely brittle. A very attrac- 
tive commercial market for retrofit insulation using either polysty- 
rene beads or shredded polystyrene was identified. Specifically, it 
was demonstrated that commercial cement block buildings can be 
reinsulated by filling the cores of the cement blocks with a payback 
period of three years. With additional development, it appears that 
the payback period can be reduced to 2 years at present natural gas 
prices. The potential market for a commercial system of this kind 
was analyzed and determined to be on the order of ten billion dol- 
lars nationally. The estimated potential energy savings are on order 
of one quad. At this time, the system is being redesigned to handle 
commercial buildings which have areas on the order of several 
hundred thousand square feet. Test marketing of the present system 


is in progress. 


18565 | (DOE/CS/63904—T1) Training for Indian tribes 
in Region VIII. Final report. (Reynolds (Lawrence J.), Inc., 
Richmond, VA (USA)). May 1982. Contract FG0O1- 
81CS63904. 9p. NTIS, PC A02/MF A011; GPO Dep. File 
Number DE85006918. 

At the request of the National Office of the Weatherization 
Assistance Program, Lawrence J. Reynolds, Inc. prepared and con- 
ducted a two-day training session for the Indian tribes in federal 
region VIII. The training was designed primarily for those tribes 
which receive their ing directly from the Department of 
Energy (this includes all of the tribes in Montana, North Dakota 
and South Dakota); however, the other tribes in the region (those 
tribes who receive funding from their states) were also invited to 
attend. The purpose of the training was to address specific prob- 
lems which the tribes were experiencing in operating their weather- 
ization programs. A total of 31 participants, representing 20 tribes, 
attended the two sessions. This report provides a record of the 
training as well as the observations and recommendations of the 
contractor. We recommend that written procedures be developed 
that will make it easier for the tribes to meet the program require- 
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(SUN). Final report. . (Ellertson (Jon), Roxbury, 
MA (USA)). 10 Jul 1984. Contract FG41-80R110400. 24p. 

NTIS, PC A02; 3; GPO Dep. File Number DE85006027. 
‘The Solar Urban Neighborhood (SUN) project was con- 
ceived to demonstrate a widely applicable cooperative procedure 
for low and moderate income urban residents to conserve energy 
able energy conservation and solar retrofit measures on their 
homes. The self-help retrofit systems demonstrated fan-assisted air 
panels for walls and a mansard roof as well as vented Trombe wall 
Building upon a strong tradition of cooperation 


zoning i 
; and discovery of build- 


time of retrofit. Nevertheless, the SUN project did have a wide 
impact through formal and informal outreach; through an associat- 
ed project, SUN-TECH, which promoted solar retrofit awareness 
and involvement of City of Boston building, energy, and housing 
Officials; and through evolvement of a grass roots level public-pri- 
vate partnership. 


18567 (EFI-TR—2893) Future load structure. The load 
simulation nodel EFI-SIMBO. Part 1. _User’s guide. Hielle, 
K. (lektrisitetsfors Fo itutt, Trond- 
heim-NTH (Norway)). Aug 1982. 120p. (In Norwegian). 
NTIS (US Sales ly), PC A06/MF AOl. File Number 
DE85780253. 

The report is a description of, and a user's guide to a simula- 
tion model designed to estimate the daily energy load of a group of 
similar residential buildings. Based on Monte Carlo techniques the 
model may be used to simulate the group's annual energy consump- 
tion with a time resolution of one week or one month. The model 
is well suited to elucidate the importance of various energy conser- 
vation measures. These measures may be thermal insulation im- 
provements, better regulation, installation of heat 
pumps and various types of solar heating systems, equipment for 
heat recovery etc. Measures of the above-mentioned types have 
been implemented in the model. 


(GRS—407) Energy conservation in households to- 
we Picas On Teese 

-Ni 
Gottschalk, P. a Ressursstudier, Oslo 
on On a 1982. 62p. (in Norwegian). NTIS (US 
Sales PC A04/MF AO0O1. File Number DE85780248. 
Tas Weak hits “ith oa ‘cubiaey eaassevition, adel ack 
for older and smaller houses built before 1956. The two questions 
answered are: In what way will after-insulation of older smaller 
houses reduce the power forecast for room heating and what bar- 
riers will be encountered in the attempts of using this energy con- 
servation potential. The investigation in reply of the first question 
has concentrated on the technological conservation potential then 
the economical one in a static and dynamic perspective. The tech- 
nological potential is calculated to equal a yearly power quantity of 
1.1 TWh and 0.9 TWh/year when economical profitability is con- 
sidered. In a dynamic perspective the conservation potential will be 
0.3 - 0.8 TWh/year till the year 2000 depending on the capacity for 
afterinsulation among other factors. There are three major barriers 
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to energy conservation in this sector. (1) The households represent 
a heterogeneous group with varying requirements. Individuals will 
respond quite differently to energy conservation stimulation. The 
authors suggest that the power plants sell energy conservation as 
equal to new power. (2) Most of the capital in power supply is used 
for production. The large energy conservation potential is on the 
consumer side. This will require transfer of economic resources 
from the production to the consumer side. (3) Many households 
seem to have a short time span for energy conservation investments 
which is reflected in that there are short repayment times for such 
investments. This practice should be altered and the authors believe 
that the measure mentioned above will improve the situation. 


18569 (LBL—18663) Influence of windows on building 
energy use. Selkowitz, S. (Lawrence Berkeley Lab., CA 
oon Oct 1984. Contract AC03-76SF00098. 26p. (CONF- 

840610—4). NTIS, PC A03/MF A0l; GPO Dep. File 
Number DE85007734. 

From Windows in building design and maintenance confer- 
ence; Gothenburg, Sweden (13 Jun 1984). 

Window system design and operation have a major effect on 
energy use in buildings as well as on occupants’ thermal and visual 
comfort. Window performance will be a function of optical and 
thermal properties, window management strategies, climate and ori- 
entation, and building type and occupancy. In residences, heat loss 
control is a primary concern, followed by sun control in more 
southerly climates. In commercial buildings, the daylight provided 
by windows may be the major energy benefit, but solar gain must 
be controlled so that increased cooling loads do not exceed day- 
lighting savings. Reductions in peak electrical demand and HVAC 
system size may also be possible in well-designed daylighted build- 
ings. Improved analysis tools and more extensive experimental data 
on window performance in buildings are necessary to improve 
design decisions and guide new product development. 


18570 (NINF/R—122) ENCORE VEKSTHUS. 
description. Tenningen, A.; Sebasta, Z. (Norsk Inst. for 
Naeringsmiddelforskning, Aas). 1983. 15p. (in Norwegian). 
BB Sales Only), PC A02/MF AOl1. File Number 

A simulation program ENCORE VEKSTHUS has been de- 
veloped on basis of the "weighting factor method” as described in 
ASHRAE Handbook of Fundamentals, New York 1977. The pro- 
gram was developed to simulate the temperature- and energy con- 
ditions in greenhouses, and to verify the model by comparing theo- 
retical data and real data. According to the original program 
ENCORE and the simulation program ENCORE VEKSTHUS, 
there is a little discrepancy to be observed. 


18571 (NP—5770149, pp 13.1-13.36) Importance of ther- 
mal insulation for the future energy Korsgaard, V. 
Jan 1984. (In Danish). NTIS (US Sales Only), PC A16/MF 
A01. File Number DE85770149. 

EFP-81. 

In Technological development and its impact on the future 
energy system. Appendix 2. Evaluation commissioned by the 
Danish Ministry of Energy. 

Thermal insulation will affect the large Danish energy distri- 
bution systems in the close future and even more after 2000. At 
present heat consumption is essentially reduced in the existent hous- 
ing by means of thermal insulation. Passive solar heating combined 
with active solar heating systems will contribute to further reduc- 
tion of heat consumption. 


18572 (SBI-MEDD—44) Time constants for buildings. 
Preliminary investigation. Moerk, P. (Statens Byggeforskn- 
poop Hoersholm ee) 1984. 42p. Danish). 

S (US Sales Only), PC A03/MF AOl1. File Number 
DE85780241. 

Determination of a time constant for heated space or a build- 
ing is possible by means of indoor and outdoor temperature meas- 
urements. The method is demonstrated on measurements of 3 build- 
ings with widely differing time constants. The measured time con- 
stants are compared with the theoretical values of time constants. 
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18573 (SERI/TR—254-1844) a of the lumen 
input method for predicting daylight in buildings. Hunter, 
K.C.; Robbins, C.L. (Solar Energy Research Inst., Golden, 
Dec 1984. Contract AC02-83CH10093. 52p. 

PC A04/MF A01; 1; GPO Dep. File Number 


Achieving accurate results when calculating the quantity of 
daylight in buildings depends on the use of accurate daylight avail- 
ability data and calculation procedures. The Illuminating/Engineer- 
ing Society recommends the Lumen Method for use in the United 
States. This report simplifies the Lumen Method by reducing the 
number of coefficients of utilization required for calculation from 
four to two. In addition, the use of locale specific luminance data 
generated at SERI is described. 


18574 (STEV-FBA—84-14) be combustion in 
stoves. Ewers, P.O.; Lindkvist, K. (Statens Encrgvert 
Stockholm (Sweden)). 1984. 148p. (In wedish). S (US 
Sales Only), PC A07/MF A0O1. File Number bE85750594 
The increasing use of wood for heating Swedish residential 
houses after the oil crisis causes considerable polluting emissions. 
Still only 120,000 households so far entirely use wood for heating, 
out of half a million with stoves allowing it. The low combustion 
efficiency also makes improvement essential. However replacement 
of the existing wood stoves by satisfactory models can not for eco- 
nomic reasons be expected soon. Previous studies stress the impor- 
tance of high temperature in the gas reaction area in the furnace to 
increase efficiency and decrease pollution. In this study the follow- 
ing measures in various combinations in order to raise furnace tem- 
perature in existing air-tight welded box stoves have been analyzed 
for stoves of two types (up- and downdraft): Limited mechanical 
modifications such as insulation separating the fire from cooling 
steel walls. Control and feedback control by PID-regulator and mi- 
croprocessor to keep air supply at an optimum level. The principal 
findings of the studies of the stoves are: An increase of operating 
temperature to 900 degreeC is not sufficient to receive satisfactory 
combustion. The tested stoves show an insufficient oxygen supply 
during a considerable part of the burning cycle. Too great part of 
furnished fuel participates in the combustion due to large roster 
area. This makes the stove less appropriate to regulate. PID-regula- 
tor does not meet the requirements for controling the combustion. 
Regulator based on a microprocessor make combustion temperature 
more even during the main part and keeps the temperatures on a 
higher level towards the end of the combustion cycle. 


18575 (STF—15A82031) TREC-Triangular Energy Calcu- 
lation. Johnsen, J.B. (SINTEF, Trondheim (Norway)). = 
1982. 87p. (In Norwegian). NTIS vo Sales Only), PC 
A05/MF AO1. File Number DE85780260 

The report describes the computer svi TREC for cal- 
culation of the energy balance based on monthly mean values. The 
triangular method is a calculation method where the insulation and 
the heat capacity have an effect on utilized solar radiation. The 
report also consists of a detailed description of the data input and 
the run of the calculating system HP-41 C/CV. The running time is 
3.5 - 7.0 minutes. The program is mainly designed for architects 
and consultant engineers. 


18576 (STF—15A83004) SOLVOR - Annual energy- and 
power calculations. Boerresen, B.A.; Jacobsen, T. (SINTEF, 
Trondheim (Norway)). Dec 1982. 20p. (In Norwegian). 
NTIS (US — Only), PC A02/MF A0Ol. File Number 
DE85780262 

SOLVOR is a simplified method to calculate the annual 
energy demand for space heating. Solar power- and solar energy 
characteristics in relation to the outdoor temperature are used in 
the method, and also standard tables from the annual degree-days 
are included. By calculating an annual temperature balance, the 
monthly calculations should be simplified. The calculated results 
are in very good accordance with computer calculations. The use 
of methods including "adapting factors” seems to be unnecessary. 
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18577 (STF—45A83005) Energy saving and the electricl 


of energy 
G. ( , Trondheim (Norway)). Dec 1983. ep. 
Norwegian). NTIS - Sales Only), PC A04/MF AO 
Number D! DE85780266. 


at Heimdal. Airtightness, measures and 
measurements from “1981/1982. Raaen, H.; Skjulsvik, B.; 
Moe, R.C. (SINTEF, Trondheim (N: )). Aug 1982. 
<—F (is Nos wee! gian). NTIS (US Sales Oui PC A05/MF 
A01. File Number DE85780267. 


The report discusses the tightness of Fourteen ex- 
Heimdal 


buildings. 
perimental houses (new houses) have been investigated at 


(Norway). The new demand of the regulation concerning wooden 
houses and brickwork houses is 4.0 changes of air/hours. The aver- 
age number of leakage for eleven houses was measured to be 0.85 
changes of air/hours. Construction details are illustrated. 


18579 Heat exchanger system for an absorption 
tion system. Rei R.C. (to t. of Energy). 


refrigera eimann, Dep 
US Patent 4,485,638. 4 Dec 1984. Filed date 22 Feb 1983. 


PAT-APPL-468222. 

A heat exchanger bypass system for an absorption refrigera- 
tion system is disclosed. The bypass system operates to pass strong 
solution from the generator around the heat exchanger to the ab- 
sorber of the absorption refrigeration system when strong solution 
builds up in the generator above a selected level indicative of so- 
lidification of strong solution in the heat exchanger or other such 
blockage. The bypass system includes a bypass line with a goose- 
neck located in the generator for controlling flow of strong solu- 
tion into the bypass line and for preventing refrigerant vapor in the 
generator from entering the bypass line during normal operation of 
the refrigeration system. Also, the bypass line includes a trap sec- 
tion filled with liquid for providing a barrier to maintain the normal 
pressure difference between the generator and the absorber even 
when the gooseneck of the bypass line is exposed to refrigerant 
vapor in the generator. Strong solution, which may accumulate in 
the trap section of the bypass line, is diluted, to prevent solidifica- 
tion, by supplying weak solution to the trap section from a purge 
system for the absorption refrigeration system. 


18580 The use of serpentine earth coils in ground coupled 
heat pump systems. Metz, P.D. (Solar and Renewables Divi- 
sion, Brookhaven National Laboratory, Upton, NY). Journal 
of Solar Energy Engineering; 106: No. 4, 438-446(Nov 1984). 

A research program at Brookhaven National Laboratory 
(BNL) has studied ground coupling, i.e., the use of the earth as a 
heat source/sink or storage medium for solar-assisted and stand- 
alone heat pump systems. As part of this research program, five 
serpentine earth coil experiments were operated between December 
1978 and September 1981. Heat was added to or removed from the 
earth coils according to weekly schedules based on computer simu- 
lations of solar-assisted and stand-alone, ground-coupled heat pump 
systems operated in the local (New York) climate. Each earth coil 
was operated according to a different control strategy. This paper 
presents experimental results from these experiments for the period 
December 1978 to April 1981, and compares these results to those 
generated by a computer model, GROCS, developed at BNL. The 
model is found to provide a reasonably good fit to the data, for the 
most part, using the experimental undisturbed soil thermal proper- 
ties. In some cases, the use of a lower soil thermal conductivity 
provides a better fit, particularly during summer months when heat 
was added to the ground. Thus, given soil properties, GROCS can 
be used to predict earth coil performance. If given earth coil per- 
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formance, the model can predict soil thermal properties. Serpentine 
earth coils are found to be suitable to provide auxiliary heat or heat 
rejection for solar heat pump systems. In fact, earth coil-based, 
stand-alone, ground-coupled heat pump systems can provide all 
heat needed for winter space heating and all heat rejection required 
for summer space cooling with no need for any auxiliary heating. 
Subfreezing winter operation is necessary for shallow earth coils in 
cold climates. No deleterious effects to the ground were observed 
from the long-term operation of these experiments. 


18581 (BG-Trans—6397) Operating characteristics of 
variable speed 
euuk Ger Coc, Te 


for heat pumps with 
of their valves. Paul, J. 
aoe my Univ. (Gesamthochs- 


(British Gas 

-_ ‘Kieaany F. R.). ‘wandtle Thermo- 
ue rt Kiinatecbaik) 2 26 Sep 1984. Translated from 

= eeet tad. Heat Pump Symposium; Vulkan Verlag, Essen, 

Germany, 1978, Vol. 2, pp 75-79. 14p. NTIS (US Sales 

Only), PC A02/MF AO1. File Number 185901120. 

The speed control of reciprocating compressors for heat 
pumps shows striking advantages. Besides the better matching of 
capacity at partial load operation, especially the better COP and 
the reduced On/Off-operation have to be mentioned. The valves of 
modern compressors are slightly too strong for speed-controlled 
operation. Smaller modifications would bring even better results. 
Therefore an improvement of COP from 0.5 to 0.8 will be possible. 
The higher costs for the speed control can already be lowered 
during the layout of the system, the lower running costs of the heat 
pump will additionally provide for a quick amortisation. 2 refer- 
ences, 14 figures. 


18582 (BG-Trans—4398) Heat pump components: prime 
and heat exchanger. Struck, W. (British 

., London; Deutsche Gesellschaft fuer Sonnenen- 

ergie e.V., Koeln (Germany, F.R.)). 26 Sep 1984. Translated 
from Proc. of 2nd Heat Pump Symposium; Vulkan Verlag, 
Essen, Germany, 1978, Vol. 2, pp 28-37. 18p. NTIS (US 
Sales Only), PC A02/MF AOl1. File Number DE85901119. 
The author first deals with the performance of heat pump 

gas engines and refrigerant compressors under full-load and partial- 
load conditions. This furnishes the basis for dimensioning gas-pow- 
ered heat pump installations in relation to the conditions applying 
to the heat source and the heating system. The performance charac- 
teristics of a gas-powered heat pump with energy roof are men- 
tioned as an example. This installation is used to heat a block of 
flats via a low-temperature heating heating system. This is followed 
by a description of a groundwater heat pump used for the space- 
heating of office buildings. For this latter application the most im- 
portant performance data are determined by means of a computer 
program and compared with the findings from tests, special impor- 
tance being attached to operation under partial-load conditions. The 
profitability of heat pump installations can thus be assessed with the 
aid of predetermined performance and energy conservation data. 15 


18583 Zenith luminance and sky luminance distributions 
for daylighting calculations. Karagel, M.; Navvab, M.; 
Ne’eman, E.; Selkowitz, S. (Energy Efficient Buildings Pro- 
= Lawrence Berkeley Laboratory, University of Cali- 

Berkeley, CA). Energy and Buildings; 6: No. 3, 283- 
291(1984). (in Russian). 

The authors derive an equation for zenith luminance as a 
function of turbidity and solar altitude based on analysis of large 
quantities of luminance and illuminance data measured in San Fran- 
cisco, California, between September 1979 and August 1982. Using 
only average turbidity values to predict hourly zenith luminance as 
a function of solar altitude can produce large errors. They compare 
the equation derived from the data, which is valid over a wide 
range of turbidity and solar altitude, to other published models. 
They also compare the relationship between horizontal illuminance 
and zenith luminance from the clear sky and conclude that, when 
ideal clear days are compared, this relationship is similar to earlier 
work based on measurements in European climates. Finally, they 
— sky luminance distribution measurements to previous pub- 

lished luminance distributions using the diffusion indicatrix. The re- 
sults are intended to help improve daylight availability prediction 
techniques and define additional requirements for data collection. 
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18584 Analysis of atmospheric turbidity for daylight cal- 
culations. Navvab, M.; Karayel, M.; Ne’eman, E.; 
Selkowitz, S. (Energy Efficient ‘Buildin gs_ Pre ao Law- 
rence Berkeley Laboratory, University o' rnia, Berke- 
ley, CA). Energy and Bui lings; 6: Na. 3; 293-303(1984). (in 
Russian). 

A large set of illuminance and irradiance data has been col- 
lected for four years at 15minute intervals in San Francisco. This 
data set has been used to investigate the impact of atmospheric tur- 
bidity on daylight calculations. Existing predictive formulae for 
Linke turbidity, T /SUB L/, provide moderate agreement to meas- 
ured values of T /SUB L/ when using nominal design values for 
the Angstrom scattering coefficient, 8, and precipitable water 
vapor, w. When average measured values for 8 and w are used, the 
agreement improves. The authors suggest the use of an illuminance 
turbidity, T /SUB il/, to calculate direct normal illuminance direct- 
ly. They derive a simple approximate solution, T /SUB il/ = 1 + 
21.6 8. T /SUB il/ appears to be a better parameter to describe at- 
mospheric conditions since, unlike T /SUB L/, it is insensitive to 
air mass and thus solar altitude or time of day. They present and 
compare plots of T /SUB il/ and T /SUB L/ vs. solar altitude, 
time of day, and month. Finally, they examine and compare several 
alternative pathways to derive direct normal illuminance from irra- 
diance and luminous efficacy (dependent on 8 and w), or directly 
from B. 


18585 Petroleum Overcharge Restitution Act and the 
Federal Weatherization Program. Hi before the Sub- 
committee on Energy Conservation and Supply of the Com- 
mittee on Energy and Natural Resources, United States 
Senate, Ninety-Eighth Congress, Second Session on S. 2370, 
June 14, 1984. Washington, DC, USA; Government Print- 
ing Office (1984). 483p. 

Hearings on S. 2370 brought testimony from DOE, the Nor- 
walk Economic Opportunity Now, Inc., the National Consumer 
Law Center, Philadelphia Gas Works, and the Coalition of North- 
eastern Governors. The bill provides financial assistance for energy 
conservation from funds distributed to the states as restitution for 
the petroleum overcharges resulting from the Emergency Petrole- 
um Allocation Act of 1973. With no way to identify individuals for 
compensation, the proposal would channel money for weatheriza- 
tion through the Low-Income Energy Assistance Program, the 
Federal Weatherization Program, and the Schools and Hospitals 
Program. The proposal raised questions of fairness in selecting par- 
ticular recipients and in using funds which could be depleted in a 
short time to finance programs which Congress had already ap- 
proved for support. Two appendices with responses and additional 
material submitted for the record follow the text of S. 2370 and the 
testimony. 


18586 (OA-tr—2501) Few chances for the energy box. 
Buck, E. Translated from Elektrizitaetswirtschaft » 80 80: No. 
25, 933-935(1981). 7p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE85900908. DE85900908 

Not everything that is technically feasible turns out to be ap- 
propriate in terms of economics and energy policy. One example: 
the energy box, which again and again is demanded by champions 
of additive forms of energy. It is technically possible to build en- 
gines driven with petrol, diesel fuel or gas which can be used as 
devices for micro power-heat connection. Nor are there any insolu- 
ble technical or legal difficulties in feeding-in excess current from 
energy boxes into the public supply network. In spite of this, the 
operation of energy boxes is not, either from energy policy nor 
economic points of view, nor even for environmental protection 
reasons, a contribution to solving present and future energy prob- 
lems. 


18587 (NEL-Trans—2916) Location of heating charge 
meters operating on the evaporation principle. Zoellner, G.; 
Bindler, J.E. Translated from HLH, Heizung, Lueftung, Kli- 
matechnik, Haustechnik ; No. 6, 195-201(1981). 18p. NTIS 
(US Sales Only), PC "A02. File Number DE85900938. 
DE85900938 

This paper deals with the proper vertical position on a radia- 
tor to attach a meter to measure the heat supplied by the radiator. 
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The meter consists of a housing attached to the radiator and a small 
glass tube (measuring ampoule) which contains evaporating fluid. 
The drop in the fluid level taking place during the period of meas- 
urement gives an indication of the quantity of heat given off by the 
radiator during this time. The paper is concerned with the proper 
vertical position on the radiator to attach the meter to get a valid 
measure of the heat transferred by the radiator. Values of the error 
in heat measurement are given for certain temperature differences 

and various heights of attachment (from 0.5 to 0.8) of radiator 
height. (LTN) 


3202 Transportation 
REFER ALSO TO CITATION(S) 18521, 18614 


18588 (MIRA—85/02/XAB) Investigation into factors 
affecting the accuracy of fuel consumption measurements car- 
ried out to the ECE procedure. Brown, T.W. (Motor Indus- 

try Research Association, Nuneaton (UK)). 1984. 184p. 
(ie —33198). NTIS, PC $45.00. 

The work described in this report was carried out to study 
ECE and UK fuel consumption procedures with regard to the ef- 
fects of dynamometers, drivers, changes in test parameters, etc, on 
the results obtained, taking account of day-to-day repeatability. 


3203 Industry And Agriculture 
REFER ALSO TO CITATION(S) 17845, 17865, 18521, 18570, 18609, 18899 


18589 (BM-RI—8911) Potash recovery from process and 
waste brines by solar and flotation . Foot, D.G. 


Jr.; Huiatt, J.L.; Froisland, L.J. (Bureau of Mines, Salt Lake 


City, UT (USA). Salt Lake City Research Center). 1984. 
3lp. US Dept. of the Interior, Bureau of Mines, 4800 
Forbes Ave., Pittsburgh, PA 15213. File Number 
TI85901 182. 

The Bureau of Mines investigated energy-efficient methods 
for recovering potash values from process and waste brines. Labo- 
ratory pan evaporation of four chloride brines produced crude salts 
containing predominantly sylvite, halite, and carnallite. Six sulfate- 
chloride brines produced crude salts containing primarily schoenite, 
kainite, leonite, sylvite, carnallite, and halite. Potash grades ranged 
from 7.2 to 22.2% KO, and recoveries from 84 to 99%. Sylvite 
flotation from chloride evaporites, with amine collector, recovered 
90 to 97% of the potash in a concentrate containing 54.3 to 60.3% 
K2O. Fatty acid flotation of the high-sulfate evaporite recovered 
78% of the sulfate minerals in a 27.8%-K2O concentrate. Flotation 
of the chloride minerals with amine collector recovered 80% of the 
potash in a 59.7%-KzO concentrate. Solar evaporation of 10,000 gal 
of brine recovered 99% of the potash in a crude evaporite contain- 
ing 24.5% schoenite and 20 pct sylvite. Continuous flotation in a 
100-Ib/h process research unit recovered over 95% of the potash in 
schoenite and sylvite concentrates containing 28.0 and 62.3% K.O, 
respectively. An economic evaluation suggested a rate of return of 
3% for a new facility and 9% if the process is adapted to fit an 
existing plant. 


18590 (@OE/BP—279) Preliminary Environmental Study 

building conservation measures in ten Pacific 

ttelle Pacific North- 

west Labs., SA)). Oct 1984. Contract 

AC79-83BP39208. 159p. NTIS, PC A08/MF AO}; 1; GPO 
Dep. File Number DE85008088. 

This document contains preliminary information characteriz- 
ing industrial building for ten selected industries within the Bonne- 
ville Power Administration (BPA) service boundary. Buildings in 
these industries are categorized by four types of sheltered activities: 
process, office, warehouse and service. Battelle obtained informa- 
tion from plant site visits and state agency visits for identifying the 
impacts that certain electric energy conservations meaures 
(EECMs) may have on the indoor environment in these buildings. 
This information was used, by Battelle to evaluate human health 
and safety impacts of buildings EECMs. 
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18591 (DOE/BP—390) Division of Commercial and In- 
dustrial Programs. (USDOE Bonneville Power Administra- 
tion, Portland, OR). Jan 1985. 35 NTIS. I PC A03/MF 
A01; GPO Dep. File Number DE85008090. ” 

BPA has operated over a dozen regionwide conservation 
programs and awarded a number of development grants in the past 
4 years. BPA is also carrying out technical studies, research, and 
development projects on a number of conservation and renewable 
resource technologies to evaluate their potential electric energy 
savings, costs, reliability, and availability. This document lists the 
commercial programs and projects, industrial programs and 
projects, and current commercial and industrial sites. 


18592 (DOE/CS/40188—T1) Variable speed pumps for 

: an approach 2 conservation, 
Final report. (Foster-Miller, Inc., MA (USA)). 
[1979]. Contract FG01-78CS40188. ‘5p. NTIS, PC A08/ 
MF AO1; 1; GPO Dep. File Number DE85007861. 


Constant speed electric motors, used to drive the pumps ac- 
crops (0.26 quad Btv-total 


farm today, could save a considerable amount of energy if they 
were utilized. There are very few farms where energy consumption 
cannot be reduced by using EVSPS rather than the commonly used 
induction motor or Electric Constant Speed Pumping System 
(ECSPS). One major deterrent to using the more energy efficient 
EVSPS is the fact that the initial system cost can be as much as 
four times greater than the equivalent horsepower ECSPS. Detailed 
economic study shows that in spite of this large cost differential, 
there are significant numbers of farms that can use EVSPS, reduce 
energy consumption and apply the dollar savings against the pur- 
chase price to achieve a reasonable payback. 


18593 (DOE/ID/12302—5) 

covery system development. Semiannual report, 
1983-January 31, 1984, Cole, W.E.; De Saro, R.; 

K.D. (Thermo Electron Corp., Waltham, MA (USA)). Feb 
1984. Contract FCO07- 811D12302. 7 

AOl; 1; GPO Dep. File Number D 


the combustion air for the process heater. Although recuperators 
are available to preheat this air when the flue gases are clean, recu- 
perators to recover the heat from dirty and corrosive flue gases do 
not exist. The Fluidized-Bed Waste-Heat Recovery (FBWHR) 
System is designed to preheat this combustion air using the heat 
available in dirty flue gas streams. In this system, a recirculating 
medium is heated by the flue gas in the fluidized bed. The hot 
medium is then removed from the bed and placed in a i 
ized bed where it is fluidized by the combustion air. 

process, the combustion air is heated. The cooled medium is 
returned to the first bed. Initial development of this concept is 
the aluminum smelting industry. In this report, the accomplish- 
ments of the preceding six-month period are described. Specifically, 
long duration field testing of distributor plates and on-line cleaning 
were conducted, as well as startup and initial testing of the labora- 
tory test facility. 39 figures, 2 tables. 


18594 (DOE/R7/01074—T1) Irrigation Pumping Plant 
Performance Handbook. Fourth edition. Fischbach, P.E.; 
Schroeder, M.A. (eds.). (Nebraska Univ., Lincoln (USA). 
Dept. of —— ing). Jul 1982. aa 
FG47-81R701074. 297p. S, PC A13/MF A0l; 1; GPO 
Dep. File Number DE85005829. 

Irrigators on the average could save 25 to 30 percent of the 
energy currently used for irrigation. This statement comes as a 
result of 25 years of irrigation pumping plant testing. This hand- 
book on Irrigation Pumping Plant Performance is written primarily 
for students, pumping plant testers, and for anyone evaluating and 
analyzing pumping plants and irrigation well problems. The book is 
divided into six sections: Technical Information; Testing the Pump- 
ing Plant; Evaluating, Analysis and Adjusting the Pumping Plant; 
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etary Sales Only), PC A0O7/MF AOl. File 
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This report 
of the volute and impeller in centrifugal pumps. The pressure distri- 


thereby giving the all-over efficiency of a cen- 
comparison with experimental results shows the 
accurate description of the entrance losses and 


18596 (@TH-LET-RE—84-5-Pt.2) Mathematical models 
pumps. Pt. 2. Hastrup, J. (Danmarks Tekniske 
Deeb) NI Soe Lab. for Energisknib) 1984. 99p. (In 
$ (US Sales Only), PC A0OS5/MF AOl. File 

Nembe, DESS7#0230. 

This report is primarily concerned with mathematical models 
of the volute and impeller in centrifugal pumps. The pressure distri- 
bution in the volute is calculated. The results are compared to ex- 
perimental results, and show a good qualitative agreement. Further- 
more, the mass flow in the impeller is calculated, based on the pres- 
sure distribution in the volute. The mathematical model of the im- 
achat ae, ca ie en 

the blade-to-blade plane of the impeller, including the effect of the 
shear stress in the boundary layers. Based on these calculations, the 
velocity distribution in the hub-to-shroud plane is calculated along 
a line in the middle of the blade-to-blade plane, giving all in all a 
quasi-three-dimensional description. The volute and impeller models 
are combined with simple mathematical models of the disc-friction 
and leakage losses, thereby giving the all- over efficiency of a cen- 
trifugal pump. The comparison with experimental results shows the 
need for a more accurate description of the entrance losses and 
disc-friction losses. 
18597 eee. ) Mathematical models 
Hojtole, by Lab. for En DD 184. Son de 
for Energi E i ; 
y NTIS US Sales Only), PC A09/MF AOl. File 
Numbey DES5780231. 
This report is primary concerned with mathematical models 


perimental results, and show a good qualitative agreement. Further- 

the mass flow in the impeller is calculated, based on the pres- 

sure distribution in the volute. The mathematical model of the im- 

is used to calculate the velocity and pressure distribution in 
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A mathematical model has been developed for the simulation 
of a natural gas powered spark ignition engine to be used in power- 
ing a heat pump. The model is based on a thermodynamic analysis 
of the combustion chamber gases, with empirical models for com- 
bustion rate, convective heat transfer from combustion chamber 
gases, and engine friction. Comparisons of the predictions of the 
model with experimental data show that the model accurately pre- 
dicts trends in engine performance and energy distribution with re- 
spect to changes in speed and load. The magnitudes of predicted 
engine efficiency are about 10 percent low, predicted exhaust gas 


- temperatures are about 70 degrees high and heat losses to the cool- 


ant are within experimental error. The model has the potential to 
simulate changes in engine parameters such as bore, stroke, number 
of cylinders, compression ratio and fuel type, although the accura- 
cy of this capability has not yet been established through a compar- 
ison with experimental data. A sample calculation for a heat pump 
application using natural gas with a typical carburetor is given and 
indicates that at low heat pump COP, surface heat losses from an 
uninsulated engine and the unavailable portion of the exhaust gas 
energy are the prime sources of losses. At high loads, losses due to 
imcomplete combustion products in the exhaust gases may be 
present, depending on carburetor calibration. High exhaust gas tem- 
peratures reduce sensitivity of heat pump performance to load vari- 
ations at low heat pump COP as compared to a diesel engine. At 
high heat pump COP, the brake thermal efficiency of the engine 
becomes the prime factor in determining the primary energy utiliza- 
tion efficiency of a natural gas engine driven heat pump system. 
The effects of engine load factor are much more important in deter- 
mining system efficiency than those of engine speed. 


(IFE/KR/E—82/003) Energy conservation in the 
Vestfold oat Pedersen, P.D. oe for Energy 
fea er (Norway)). e 1982. (In Norwe- 
S Mts Sales Only), PC ‘A06/ME AOl. File 

eee DE85780256. 

Energy conservation projects for ten pilot units in Vestfold 
County (Norway) are evaluated, as well as the saving potential for 
the industries in the county. Recommendations to industry com- 
prise general lines about the arrangement of energy conservation. 
The most significant hindranices to energy conservation, how to 
fence them and also the importance and the justification of an 
energy responsible person in the unit, are discussed. A plan for the 
further work for the participating organizations is proposed. The 
plan covers information dissemination, local courses, use of a data 
bank and the follow-up of the pilot units. The saving potential was 
found to be 15 per cent over a five year period for the pilot units. 


” 


18600 (IFE/KR/E—83/012) Energy consumption and 
energy conservation in engineering 

Groenningssaeter, A.; Hammer, J.; Haug, T.A. (Insti 
Energy ina). NTT ’Kjeller (Norway) "Dec 1983. 79p. 
Norwegian NTIS (US Sales Only), PC A05/MF AOI. File 
Number DI 85780257. 

The report has as its aim to record the energy consumption 
and the energy potential in the engineering industry and in the 
foundries as well. Actual energy conservation initiatives, investment 
costs, and profitabilities are described and calculated. The project 
shows that the profitable energy saving potential in the engineering 
industry can be estimated to be about 15 per cent of the total 
energy consumption, or about 2300 TJ over a period of 10 years. 
By initiatives discussed in the report, the amount of energy saving 
is in the total of NOK 160 million providing an energy cost of 25 
oere/KWh. The necessary investments are caluculated to be NOK 
350 - 400 million. The most usual and profitable criterion used on 
this occasion is a return of investment of 20 per cent, or an earning 
power of 3 - 5 years. 


18601 (NDF—8321) Paper-making machines’ energy effi- 

Main report. Sandvold, K.; Sollesnes, G. (Norsk 

- kjelforening, Oslo). Jun 1981. 48p. (in Norwegian). 

(US Sales Only), PC A03/MF AOl. File Number 
DESS780249. 

Considerable energy quantities can be saved by equipping 

and by running the paper-making machines’ drying systems in the 

most favourable way, and also the automatic control of the ma- 





chines’ ventilation systems is very important in this connection. The 
optimum heat recovery and dimension of the air/air heat exchang- 
ers to recuperate heat from moist air, is considerably improved. 
The report shows some experimental works done at Sande Paper 
Mill A/S, Sande (Norway) and Union Bruk, Skien (Norway). By 
increasing the dewpoint from 51-53 oC to 57-58 oC and finally an- 
3-4 oC, the energy efficiency increased with 2 respectively 6 
t in total at Sande Paper Mill A/S. A simple Siemens dew- 
meter and a conventional pneumatic adjusting equipment 
used to regulate the quantity of outgoing wet air. By regulat- 
ing the t at Union Bruk from 61-62 oC to 63-64 oC, the 
efficiency increased by 2-4 per cent. To regulate the quanti- 
outgoing wet air and also the air balance, Valmet equipments 
and Measurex data systems are used. The payback period of some 
paper-making machines can be decreased to 2-3 years. 


=... Pt tact st Energy conservation in food 
Pre-project. Hoeyem, T.; Rydland, K. (Norsk Inst. 
for Nee Sane Os sas oe rskning, Aas). 1981. 4lp. (in Norwe- 
gian). ae Sales Only), PC A03/MF AO1. File 
lumber DE8578024 
The report ees energy accounts of different products in 
the food industry in Norway. The production processes reveal 
great energy losses for some products concerned, and it is often im- 
possible to measure accurately. The achived results demonstrate 
however, that the measuring methods used are efficient concerning 
concrete results of the energy consumption both total and devided 
on different processes and products. To a great extent, the investi- 
gation contributes total energy accounts of the foodstuffs through 
all the manufacturing processes. 


18603 (NP—5900696) Industrial — a eet case 
studies at 18 Ohio sites. Final report. teiger, 
B.L. (KVB, Inc., Columbus, On «i (us y Yer 3 Ip. 
Dept. of Development, P.O. Box 1001, Columbus, Ohio 
43216. File Number T1I85900696. 

Purpose of the waste heat recovery study was to demon- 
strate and document the economically attractive energy savings re- 
alized by the use of waste heat recovery units on industrial devices. 
The demonstrations were to be on units in SIC categories 20 
through 37. The project was to demonstrate the effectiveness of 
waste heat recovery on a number of different types of industrial de- 
vices by actual on-site testing. A maximum of twenty sites were to 
be tested. The SIC categories 32-34 (stone, clay and glass, primary 
metals, and fabricated metal products) were of a special interest 
since it was estimated that the energy used by industries in these 
categories represents over one-half of all industrial energy con- 
sumed in Ohio. All other manufacturing categories and boiler effi- 
ciency improvement could contribute nearly equal amounts of 
energy savings in Ohio. Both large and small size equipment as well 
as medium and high temperature applications were to be consid- 
ered. The work was divided into three phases. Phase I was a study 
phase to investigate combustion and heat recovery devices, estimate 
economically recoverable energy, and locate the sites to be evaluat- 
ed. Phase II involved on-site testing and documentation of all perti- 
nent data for evaluating the site savings, including estimating sav- 
ings before installation of the heat recovery device. Comparisons of 
estimated and actual savings were made in Phase III. Problems ob- 
served, and general conclusions were detailed in this section and es- 
timates of potential statewide savings were also made in this phase 
of the program. 


18604 (PNL—5406) Integrated assessment of conserva- 


“3 Z, . 
fert, G.L. (Pacific Northwest Labs., Richland, WA (USA)). 
Feb 1985. Contract AC06-76RL01830. 109p. NTIS, PC 
A06/MF AO1; 1; GPO Dep. File Number DE85008033. 
This report documents research to identify the potential 
energy savings and cost per kWh saved for implementing currently 


available energy conservation measures in the irrigated agriculture 
sector of the Pacific Northwest. A computer model that simulates 
the energy consumption process of irrigation systems and estimates 
the levelized costs of undertaking conservation investments is the 
primary analytical tool used in this research. Using engineering and 
economic input parameters for the various conservation measures 
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CE ee ee eee 

Irrigation Sector Energy Planning (ISEP) model generates esti- 

schvcbummar auieancananteatl adios de ameme 
All parameters input to the ISEP model are based upon empirical 
field data. Results provided by the ISEP model indicate tht by the 
year 2003 a total of approximately 158.6 average MW of energy 
could potentially be saved in the Pacific Northwest irrigation sector 
on all sprinkler-irrigated acres. Approximately 130.4 average MW 
can be saved on acres currently by sprinkler, while an additional 
28.2 average MW could be saved on new acres that are forecast to 
come under irrigation in the next 20 years. The largest share of the 
te ee re eee, on eee er 
sure irrigation. Over 60% of the total potential savings 158.6 aver- 
age MW is estimated to be available for a cost per kWh saved of 20 
mills or less and over 75% could be achieved for a cost of 30 mills 
Coat eae ne wat er eor, the redesign of fit- 


than Smith gut WPA toaek 00 Slide seventies ens taped 
irrigation scheduling on irrigated acres that use surface water and 
have low average pumping lifts. 


18605 Recycle of plastics from auto shredder residue: in- 
<a and barriers, Curlee, T.R. (Oak aaa 
Lab., TN). Materials and Society; 9: No. 1, 29-43( 


three main perspectives: (1) the physical composition of shredder 
residue; (2) the private firm that operates a shredder and the firm 
that might utilize shredder residue in a recycling operation; and (3) 
society, which may or may not have an incentive to promote a 
level of recycle greater than the level provided by private firms. 
From each perspective significant incentives, as well as barriers, are 
identified that may have a pronounced impact on the degree to 
which plastics from shredder residue are ultimately disposed or re- 
cycled. 31 references, 5 tables. 


18606 en ee ae Marlay, R.C. 
ent of Heo, ete DC). Science (Wash- 
ington, D.C.); 226: 1277-1283(14 Dec 1984). 

Industry's use of energy, accounting for approximately 40% 
of US consumption, changed significantly after 1973. In 1982 indus- 
try consumed one-third less energy than trends established before 
1973 would have predicted. Part of this reduction resulted from im- 
provements in the efficiency of industrial process technologies. 
Most is attributed, however, to slower growth in industrial eco- 
nomic activity and unprecedented changes in the composition of in- 
dustrial economic activity and unprecedented changes in the com- 
position of industrial output away from industries that consume 
large amounts of energy. 32 references, 5 figures. 


18607 (BG-Trans—5803) Installation of ae gen- 

erators in heating systems. Ours, A. Translated from Gaz 

d'Aujourd'hui ; 105: No. 5, 202-212(Jun 1981). 25p. NTIS 
Ss PC ‘A02/MF 


Sales Only), AOl. File Number 
DE85900179. DE85900179 

Condensing appliances are these that permit recovery of the 
latent heat of the water vapor contained in the flue gases. This arti- 
cle reviews the equipment and their use in heating systems in the 
domestic and tertiary markets. (DLC) 


18608 (OA-tr—2487) Drying with heat pumps. Marque, 
D. Translated from Industrie Ceramique ; No. 748, 188- 
192(Mar 1981). . NTIS (US Sales Only), PC A02/MF 
AO1. File Number 9E85900947. DE85900947 

The vapor compression heat pump driven by gas engine may 
now be regarded as available technology capable of substantially 
improving the heat balance of drying processes carried out in con- 
tinuous driers, or systems which are comparable to the continuous 
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process such as chamber batteries whose operating mode results in 
sufficiently constant exhaust air characteristics. This technology, 
the economic importance of which will increase as the price of 
energy rises, should therefore be destined for wide application in 
the ceramics industry, and particularly in those areas where energy 
costs account for a large proportion of the cost of the finished 
product. 


3206 Municipalities And Community Systems 


ce es ae User’s manual for the Heat Re- 
model. Ertman, J.M. (Dimmick 
C1) Corp, Oxnard Oxnard, CA (USA)). Jun 1984. 58p. (CR— 
Grade S, PC A04/MF AO0O1. File Number TI 5900575. 
This manual enables the user to excerise a model designed 
for the Apple IIE microcomputer, that will produce a standard 
cost/benefit analysis for evaluation of heat recovery incinerator 
concepts. The model is applicable to any HRI facility, in- 
tended for the disposal of solid waste, with simultaneous generation 
of energy. The HRI life cycle cost can be compared to the cost of 
conventional fossil fuel boiler operation plus landfill disposition of 
all solid waste. Another output of the model is the annual number 
of barrels of oil, offset by the use of the HRI. 


18610 ee Leaching characteristics 
of resource recovery ash in municipal waste landfills. Final 
report . Francis, C.W. (Oak Ridge National Lab., TN 
(USA). a Dec 1984. Contract AC05-840R21400. 87p. 

PC AO5/MF AOl; 1; GPO Dep. File Number 


The purpose of this research is to evaluate trends in leachate 
concentrations of resource recovery ashes landfilled under mono- 
and codisposal conditions. Monodisposal is referred to as disposal 
of a resource recovery ash in a separate landfill while codiposal im- 
plies disposal of the resource recovery ash in a landfill in which un- 
treated municipal wastes are also disposed. Leachates from four re- 
source recovery ashes were generated using (1) distilled water as 
the leaching medium to simulate conditions, and (2) 
municipal waste leachate (MWL) as the leaching medium to simu- 
late codisposal of a resource recovery ash in a municipal waste 
landfill. The approach is to measure the concentration of potential 
contaminants in leachates from resource recovery ashes under field- 
simulated conditions. The-intent is to determine if significantly 
greater quantities of these contaminants are leached under codispo- 
sal conditions as compared to monodisposal conditions and to 
decide if the contaminant concentrations in leachates of codisposed 
resource recovery ashes are significantly different from those in lea- 
chates from typical municipal waste landfills. 4 references, 28 fig- 
ures, 35 tables. 


3209 Education And Public Relations 


REFER ALSO TO CITATION(S) 18565 


33 ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


18611 (CONF-840440—10) Ceramic technology for ad- 
vanced heat engines project. Johnson, D.R.; Schaffhauser, 
A.C.; Schulz, R.B.; Tennery, V.J.; Long, BL. Jr. (Oak 
Ridge National Lab., TN (USA); USDOE, Washington, 
DC). 1984. Contract AC05-840R21400. 32p. NTIS, PC 
A03/MF A01; GPO Dep. File Number DE8 799. 

From 86. annual meeting and exposition of the American 
Ceramic Society; Pittsburgh, PA, USA (29 Apr 1984). 
. A ceramic base technology project to support the ongoing 
proof-of-concept ceramic engine and component development pro- 
grams was initiated by DOE's Office of Vehicle and Engine Re- 
search and Development (now Transportation Systems) in fiscal 
year 1983. The purpose of the project is the development of an in- 
dustrial ceramic technology base required for ceramic engine com- 
ponents. Much of the project is conducted in private industry (~ 
60%), with a lesser amount at national laboratories (~ 30%) and 
universities (~ 10%). A five-year project plan has been made with 
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significant contributions from industrial ceramic and engine compa- 
nies. The project includes a balanced emphasis on the three tech- 
nology areas thought necessary to achieve reliability in structural 
ceramics: (1) materials and processing, (2) design methodology, and 

(3) data base and life prediction. A list and brief description of on- 
going or newly started development tasks in fiscal year 1984 are 
presented. 


18612 (CONF-8410103—5) Ceramic technology for ad- 


Ridge National Lab., ™ SA); US. 
DC). 1984. Contract AC05-840R21400. 
A02/MF AOI; 1; GPO Dep. File Number DE85004798. 

From Automotive technology development contractors’ co- 
ordination meeting; Dearborn, MI, USA (29 Oct 1984). 

A ceramic base technology project to support the ongoing 
proof-of-concept ceramic engine and component development pro- 
grams was initiated by DOE's Office of Vehicle and Engine Re- 
search and Development (now Transportation Systems) in fiscal 
year 1983. The purpose of the project is the development of an in- 
dustrial ceramic technology base required for ceramic engine com- 
ponents. Much of the project is conducted in private industry (~ 
60%), with a lesser amount at national laboratories (~ 30%) and 
universities (~ 10%). A five-year project plan has been made with 
significant contributions from industrial ceramic and engine compa- 
nies. The project includes a balanced emphasis on the three tech- 
nology areas thought necessary to achieve reliability in structural 
ceramics: (1) materials and processing, (2) design methodology, and 
(3) data base and life prediction. A list and brief description of on- 
going or newly started development tasks in fiscal year 1984 are 
presented. 


18613 (DOE/CE—0027/3) Sixth annual report to Con- 
gress on the Automotive Technology Development Program. 


(USDOE Assistant Secretary for Conservation and Renew- 
able Energy, Washington, DC. Office of Vehicle and 
Engine Research and Development). 14 1984. 25p. 
NTIS, PC A0O2/MF A0l; GPO Dep. File Number 
DE85005640. 

DOE's transportation energy programs are focused on R and 
D of energy efficient technologies that are unlikely to be undertak- 
en by the private sector alone. Prior government-sponsored R and 
D programs identified the gas turbine and Stirling engines as devel- 
opment candidates. These engines are the focus of the Automotive 
Technology Development Program described in this report. Other 
areas of concentrated R and D are heavy duty transport technolo- 
gy and advanced materials development. 


18614 (DOE/PE/70521—T1) advertising 
copy test. Final report. (Goldstein/Krall Marketing Re- 

sources, Inc., Stamford, CT (USA)). Nov 1984. Contract 
ACO01-83PE70521. 4lp. NTIS, PC A03/MF A011; 1; GPO 
Dep. File Number D. 85006934. 

In order to better understand consumer perceptions and use 
of the mileage estimates as presented in print advertising, the De- 
partment of Energy, in conjunction with the Federal Trade Com- 
mission and the EPA, initiated a research project. Purpose was to: 
measure recall/recognition of EPA Estimated MPG/highway mile- 
age estimates in print ads; determine consumer expectations and be- 
lievability of advertised mileage guidelines; measure recall/compre- 
hension of mileage disclaimers; and determine how consumers uti- 
lize published mileage estimates. 


Automotive 


18615 (ORNL/TM—9489) Motor vehicle MPG and 
market shares model year 1984, Hu, P.S.; Holcomb, 
M.C. (Oak Ridge National Lab., TN (USA)). Jan 1985. 
Contract AC05-840R21400. 108p. NTIS, PC A06/MF AOl1; 
GPO Dep. File Number DE85005678. 

This issue of the publication reports the sales, market shares, 
estimated sales-weighted fuel economies, and other estimated sales- 
weighted vehicle characteristics of automobiles and light trucks for 
the model year 1984 and for the previous five model years. Com- 
parisons and observations are made on the trends in these vehicles 
from one model year to the next. An improved methodology is 
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used to allocate the yearly MPG changes among eight components, 
rather than the four reported in the previous reports. Sales of auto- 
mobiles showed an increase of 16.6% from model year 1983. An 
even more striking increase was observed in the sales of light 
trucks: 30.5% from model year 1983. The 1984 model year experi- 
enced a gain of 0.23 mpg in sales-weighted automobile fuel econo- 
my. In contrast, light trucks experienced a loss of 0.59 mpg in fuel 
economy, from 20.50 mpg in model year 1983 to 19.91 mpg in 
model year 1984. 


3301 Internal Combustion Engines 


REFER ALSO TO CITATION(S) 18690 


18616 (DOE/NASA—0339-1) Transformation toughened 
ceramics for the Heavy Duty Diesel Engine Technology Pro- 
gram. Musikant, S.; Feingold, E.; Rauch, H.; Samanta, S. 
(General Electric Co., Philadelphia, PA (USA). Advanced 
Energy Programs De pt.). Oct 1984. Contract AIOI- 
80CS50194. 32p. (NASA-CR—174689). NTIS, PC A03/MF 
A01; GPO Dep. File Number DE85006319. 

In Phase I, a number of ceramics, mainly mullite 
(3AlgO3.2SiO2) and alumina (AlOs), were toughened by additions 
of 1:1 molar ZrO.-HfO, solid solution. The best processes to ac- 
complish this were investigated. A small effort on TT SiAION was 
initiated but discontinued due to the complexity of that system. 
Specimens were fabricated and characterized at room temperature 
and elevated temperatures for modulus of rupture, fracture tough- 
ness (K/sub Ic), expansion coefficient, and thermal diffusivity. 
Thermal conductivities were calculated from diffusivity, specific 
heat and density. As a result of these studies, a decision was made 
to proceed with Phase II, concentrating on process development of 
the TT mullite. A strong factor in this decision is the much lower 
thermal conductivity of the mullite (near that of ZrOz) and its con- 
sequent direct applicability to the adiabatic diesel engine. During 
Phase II, a component will be designed in coordination with a 
diesel engine development organization (to be selected later in the 
program). The component selected (such as a piston cap) will be 
fabricated, for engine testing. 


18617 (UCRL—91803) Detailed chemical kinetic study of 
the effect of molecular structure on autoignition of fuel-air 
mixtures. Westbrook, C.K.; Pitz, W.J. (Lawrence Liver- 
more National Lab., CA (USA)). 1 Nov 1984. Contract W- 
7405-ENG-48. 1lp. (CONF+850417—3): NTIS, PC A02/ 
MF AO0O1; 1; GPO Dep. File Number DE85004424. 

From 189. national meeting of the American Chemical Soci- 
ety; Miami, FL, USA (28 Apr 1985). 

Kinetic model is used to simulate the ignition of n-butane, 
isobutane, and n-pentane in air. Computed results are compared 
with data from shock tube experiments for the two n-alkanes, with 
very good agreement obtained. Model calculations under conditions 
of pressure and temperature encountered in internal combustion en- 
gines are reported. The influences of fuel molecular size and struc- 
ture on autoignition rates are discussed in detail in terms of the site- 
specific H atom abstraction rates and subsequent fragmentation pat- 
terns of the alkyl radicals for each of the fuels considered. 


3302 External Combustion Engines 


18618 (DOE/NASA/51040—58) Initial testing of a vari- 
able-stroke Stirling engine. Thieme, L.G. (National Aero- 
nautics and Space Administration, Cleveland, OH (USA). 
Lewis Research Center). Feb 1985. Contract AIOI- 
77CS51040. 26p. (NASA-TM—86875). NTIS, PC A03/MF 
A01; GPO Dep. File Number DE85008234. 

In support of the US Department of Energy's Stirling 
Engine Highway Vehicle Systems Program, NASA Lewis Re- 
search Center is evaluating variable-stroke control for Stirling en- 
gines. The engine being tested is the Advenco Stirling engine; this 
engine was manufactured by Philips Research Laboratories of the 
Netherlands and uses a variable-angle swash-plate drive to achieve 
variable stroke operation. This report describes the engine, presents 
initial steady-state test data taken at Lewis, and describes a major 
drive system failure and subsequent modifications. Computer simu- 


lation results are presented to show potential part-load efficiency 


3303 Electric-powered Systems 


18619 ee INEL electric vehicle laboratory 
qualification: transition test results 


JPL ETV1-2 data. Crumley, 

Idaho Falls (USA)). Nov 19 

161p. NTIS, PC A08/MF AOI; 1; 
5008006. 


allow continuity in the overall DOE evaluation of the state of elec- 
tric vehicle development and clearly qualifies INEL as a competent 
replacement for JPL. 


18620 (EGG-SE—6750-Rev.1) Test a for acceptance, 


performance testing. : 

H.W.; MacDowall, R.D. (EG and G Idaho, Inc., Idaho 
Falls (USA); EG and G Automotive Research, Inc., San 
Antonio, TX (USA)). Nov 1984. Contract ACOT- 
761D01570. 137p. NTIS, PC A07/MF AOl; 1; GPO Dep. 
File Number DE85005157. 


(SAE) Electric Vehicle Test Procedure J227a, and are intended to 
demonstrate conformance with Title 10, Part 475 of the US Code 
of Federal Regulations (10 CFR 475). Environmental tests will also 
be performed at International Harvester 

Illinois. Part II, the performance testing, is being 

Electric Vehicle Testing Laboratory of Idaho Falls, Idaho. These 
tests are also being performed in accordance with the SAE J227a 
procedure and are primarily dynamometer tests that are intended to 
provide performance data under controlled laboratory conditions. 


3304 Hybrid Systems 


18621 pene eng Performance testing and 
system characterization. DOE Hybrid Test Vehicle, Phase 
Ill. Final report. Trummel, M.C.; Freeman, R.J.; Mazor, 
S.D. (Jet Propulsion Lab., Pasadena, CA (USA)). 15 Dec 
1984. Contract AI01-78CS54209. 88p. (JPL-PUB—84-69). 
NTIS, PC A05/MF A01; GPO Dep. File Number 
DE85007489. 

The Hybrid Test Vehicle (HTV) was developed by the Gen- 
eral Electric Company. The test program was designed to obtain 
data intended to (1) measure the quantitative performance of the 
vehicle for comparison with program goals and (2) characterize the 
engineering performance of the vehicle to provide a data base for 
future hybrid-vehicle designs. The results of the test program 
showed that the HTV essentially met the design requirements. It 
performed, handled, and appeared to the operator in a manner ex- 
pected of current passenger vehicles while it demonstrated the ca- 
pability of saving up to 54% of the petroleum used by a compara- 
ble gasoline-powered vehicle. The test program demonstrated the 
successful application of three new technologies in a hybrid vehi- 
cle. Testing experience showed that, in future hybrid-vehicle de- 
signs, careful attention should be paid to the use of standard auto- 
motive parts and to the incorporation of a battery designed for the 
specific requirements of the hybrid vehicle. 





18622 (DOE/OR/21400—T80) Urban vehicle research 

Carl, W.C. (Carl (Willard C.), os ™ 

)). Mar 1984. Contract FG44-80R410280. ieee es NTIS, 
A02/MF A0O1; 1; GPO Dep. File Number D 

The project’s main goal of high energy efficiency in a four- 

passenger vehicle was approached from two directions. (1) Try a 

hybrid electric drive system with the stationary internal combustion 


REFER ALSO TO CITATION(S) 18622 


36 MATERIALS 


REFER ALSO TO CITATION(S) 19527 
3601 Metals And Alloys 


REFER ALSO TO CITATION(S) 17821, 18047, 18047, 18048, 18048, 18280, 
18307, 18308, 18309, 18309, 18310, 18310, 18311, 18311, 18312, 18312, 18313, 
18313, 18314, 18314, 18315, 18316, 18317, 18317, 18318, 18319, 18320, 18321, 
18322, 18323, 18324, 18325, 18329, 18329, 18332, 18359, 18420, 18421, 18422, 
18423, 18424, 18428, 18436, 18487, 18933, 19034, 19588, ae 19590, 19591, 
19592, 19593, 19595, or 19597, 19598, 19599, 19600, 19602, 19603, 
19604, 19605, 19606, 1 19608, 19609, 19610, 19610, 1961 19612 


18623 (AD-P—004122/8/XAB) Effects of oxygen on the 
microstructure and properties of titanium 6211 alloys. Inam, 
M.A.; ad inaton DC (USA). ae roe 4 
search Lab Washington, . 23p. NTIS, 
PC A02/MF A\ , 
Tiaras dees shai Goeindigids an-euitundathie 0 
Nondestructive Evaluation (NDE) of Titanium Alloys Held on 2-4 
February 1982 at the Naval Research Laboratory, Underwater 
Sound Reference Detachment, Orlando, FL, AD-Ai47 626, p9-31. 
A systematic investigation has been conducted to evaluate 
the role of oxygen in the microstructure and properties 
of Ti-6Al-2Cb-1Ta-1Mo alloy. Variation of oxygen 0.075 to 0.290 
wt. percent was found to significantly reduce the prior-beta grain 
size without discernable changes in the transformed widmanstatten 
structure or crystallographic texture in the beta processed condi- 
tion. Resulting from alpha stabilization effect, oxygen increases the 
beta transus temperature at an approximate rate of 13 degree C per 
0.1 wt. percent increase in oxygen content. Oxygen, within the 
range of this investigation, solution strengthens the alloys by linear- 
ly increasing the overall hardness and tensile properties. Variation 
in oxygen was found to alter both low temperature resistivity and 
superconducting temperature. For example, the superconducting 
temperature is found to increase from 3.1K to 4K when oxygen 
concentration changes from 0.075 to 0.290 wt. percent. 


5 -B 
haven National Lab., Upton, NY (USA)). 1984. Contract 


AC02-76CH00016. 4ip. S, PC A03/MF A0O1 - GPO. 
File Number TI8 

(ste se AEE 
ured in Grade-12 titanium which is a candidate material for high- 
level nuclear waste containers. As-received and hydrogen charged 
samples (5 ppM to 330 ppM hydrogen) were used for slow crack 
growth measurements at constant loads using a Krak Gauge. The 
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testing temperature ranged from room temperature to 148°C. The 
crack growth kinetics under low to moderate loads are linear, but 
this linear rate is interrupted by discrete fast crack jump segments 
with parabolic or cubic type kinetics. These fast jump segments are 
thought to be associated with the passage of the crack front 
through the alpha-beta interface phase or with the initial loading se- 
quence. By measuring striation spacings on the fracture surface, 
most crack growth rates observed are found to be in stage II. The 
striations are considered to be associated with hydride fracture. The 
crack path is either transgranular in the alpha phase or interfacial in 
the alpha phase adjacent to the beta phase. For transgranular 
growth, crack growth rates are constant and slower than those for 
interfacial growth which is associated with fast crack growth 
through a high hydrogen concentration region. Most stage II crack 
growth rates depend slightly on the stress intensity suggesting the 
contribution of plastic tearing process to stage II kinetics. The acti- 
vation energies for crack growth are much lower than the activa- 
tion energy of hydrogen diffusion through the alpha phase, imply- 
ing that hydrogen is transported along dislocations, grain bound- 
aries or interfaces. When the temperature is increased, the crack ve- 
locity first reaches a maximum and then decreases at higher tem- 
peratures. These temperature effects come from lower hydrogen 
concentration trapped at dislocations or from slower hydride nucle- 
ation kinetics, both at higher temperatures. 


18625 (CONF-840570—16) Surface modification of 
solids. Appleton, B.R. (Oak Ridge National Lab., TN 
(USA)). May 1984. Contract AC05-840R21400. 26p. NTIS, 
PC A02/MF AO1; 1; GPO Dep. File Number DE85007543. 

From American Society for Metals materials for future 
energy systems conference; Washington, DC, USA (1 May 1984). 

The use of ion beam and pulsed laser processing is reviewed 
for the near-surface modification of a wide range of materials. The 
techniques of ion implantation doping, ion beam and laser mixing, 
and pulsed-laser annealing are stressed with particular emphasis on 
the nonequilibrium aspects of these processing techniques and on 
new materials properties which can result. Examples are presented 
illustrating the utility of these techniques for fundamental materials 
research as well as practical surface modifications. 


18626 (CONF-841157—85) In situ HVEM studies of 
electron beam-driven composition changes in thin film alloys: 
displacement-rate gradient effects. Okamoto, P.R.; Lam, 
N.Q. (Argonne National Lab., IL (USA)). Jan 1985. Con- 
tract W-31-109-ENG-38. 7p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE85007992. 

From Materials Research Society annual meeting; Boston, 
MA, USA (26 Nov 1984). 

In-situ high-voltage electron microscopy (HVEM) observa- 
tions have shown that the highly-focused electron beams normally 
employed for HVEM irradiation experiments can cause large chem- 
ical composition changes in the irradiated zone of thin-film alloys 
(Ni-Al) during elevated temperature irradiations. The driving force 
for the process comes primarily from the radial gradients in dis- 
placement rates generated by the beam. Hence, the rate of change 
in composition exhibits a strong dependence not only on the tem- 
perature and beam intensity, but also on the spatial characteristics 
of the beam profile. This dependence on beam shape and size poses 
previously unrecognized problems, particularly for HVEM< studies 
of the effects of dose-rate on radiation-induced phenomena that are 
sensitive to alloy composition. Moreover, composition changes 
driven by radial gradients in the displacement-rate occur at increas- 
ingly rapid rates as the beam diameter is reduced. Hence, at higher 
voltages, beam-induced composition changes occurring during anal- 
ysis may become a serious problem, even at relatively low tempera- - 
tures, for microchemical analysis techniques, such as EDX and 
EELS, which employ far smaller diameter electron beams than 
those used for irradiation purposes in the HVEM. 


18627 (CONF-841157—86) Disordering process in an Lk 
ordered alloy. Horton, J.A.; DasGupta, A.; Liu, C.T. (Oak 
Ridge National Lab., TN (USA)). 1984. Contract AC05- 
840R21400. 9p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85008152. 

From Materials Research Society annual meeting; Boston, 
MA, USA (26 Nov 1984). 
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The antiphase boundary (APB) structure and the disordering 
process have been studied by transmission electron microscopy 
(TEM) in a long-range-ordered alloy with Lk structure and compo- 
sition (NizoFeso)s(VssAlio Tis). With an increase in temperature from 
a single-phase field into a two-phase field, disordering occurs both 
homogeneously within ordered domains and heterogeneously along 
APBs. Disordering continues by a ripening process with the disor- 
dered islands shrinking while the disordered bands on the prior 
APBs grow. The APBs are partially aligned on (100) while the ma- 
terial is single phase. As disordering proceeds, the degree of align- 
ment of the disordered bands on (100) increases until complete 
alignment results. A correlation of the APB structure with room 
temperature mechanical properties indicates no dramatic change at 
the transition to the two-phase structure. 


18628 (DOE/ER—0045/12, pp 31-32) High-fluence irra- 
diation of ferritic steels in : HFIR-CTR-49 and -50. 
Vitek, J.M. (Oak Ridge National Lab., TN). Jul 1984. 
NTIS, PC A10/MF AO1. File Number DE84016683. 

In Alloy development for irradiation performance. Semian- 
nual pro rt for period March 31, 1984. 

PrThese experi sat as invented to evaluate the tensile prop- 
erties and microstructure of ferritic steels after high-fluence elevat- 
ed-temperature irradiation in High Flux Isotope Reactor (HFIR) 
(to nominal damage levels of 50 and 100 dpa). In conjunction with 
similar but lower neutron exposure experiments (HFIR-CTR-39, - 
40, and -41), the fluence dependence of tensile properties of ferritic 
steels was determined. The HFIR-CTR-49 and -50 experiments 
contain tensile specimens and transmission electron microscopy 

disks of various ferritic steels. Irradiation is planned at 400 
and 600°C to damage levels of 50 and 100 dpa. 


18629 (DOE/ER—0045/12, pp 33-34) Irradiation of 
minature Charpy impact 12 Cr-1 MoVW specimens at 200 
and 300°C: HFIR-CRT-53. Vitek, J.M. (Oak Ridge National 
Lab., TN). Jul 1984. NTIS, PC A10/MF A0O1. File Number 
DE84016683. 

In Alloy development for irradiation performance. Semian- 
nual cage rt for period en March 31, 1984. 

. Ohjective of Sis ee was to determine the postir- 
radiation impact properties of the fusion heat of 12 Cr-1 MoVW at 
200 and 300°C. Previous experiments to damage levels greater than 
1 dpa have been at 55 and 300°C, and higher. This experiment will 
provide information in the critical temperature range 100 to 300°C. 
The HFIR-CTR-53 experiment will contain 16 miniature Charpy 
specimens of the national fusion heat of 12 Cr-1 MoVW. Irradiation 
will be at 200 and 300°C and will achieve a midplane damage level 
of 8 dpa. 


18630 (DOE/ER—0045/12, pp 45-51) Effect of the mi- 
crostructure on postirradiation tensile properties of type 316 
stainless steel. Kluch, R.L. (Oak Ridge National Lab., TN). 


Jul 1984. NTIS, PC Al10/MF AOl. File Number 
DE84016683. 

In Alloy development for irradiation performance. Semian- 
nual pro rt for period March 31, 1984. 

Pithe Chjeotive of this seep a the determination of the 
effect of microstructure on the tensile properties of irradiated type 
316 stainless steel. The test material was given different levels of 
cold work and different heat treatments before irradiation on the 
Oak Ridge Research Reactor (ORR). Tensile specimens of type 316 
stainless steel were given different solution-anneal heat treatments 
and irradiated in the ORR at 250, 290, 450, and 500°C to a fast 
neutron fluence of about 6.8 x 10> neutrons/m? (~5 dpa and 40 at. 
ppm He). The tensile properties were determined at the irradiation 
temperatures for steel solution annealed 1 h at 1050°C, 1 h at 
1150°C, and 1 h at 1050°C followed by 10 h at 800°C. 


18631 (DOE/ER—0045/12, pp 55-58) Swelling behavior 
of manganese - steel AISI 216. Gelles, D.S.; Garner, 
F.A. (Westinghouse Theetord Company, Richland, WA). Jul 
1984. NTIS, PC A10/MF AO1. File Number DE84016683. 
In Alloy development for irradiation performance. Semian- 

nual pro rt for period ending March 31, 1984. 
Pithe Object of this effort was to provide an early indication 
of the radiation response of low activation austenitic alloys based 
on manganese substitution for nickel. The inclusion of 8.5 wt% 
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manganese in AISI 216 (Fe-6.7Ni-8.5Mn-20Cr-2.7Mo-0.32Si) does 
not appear to alter the swelling behavior from that found to be typ- 
ical of austenitic alloys with levels of austentite-stabiliz- 
ing elements. The swelling in AISI 216 in EBR-II is quite insensi- 
tive to irradiation temperature in the range 400 - 650°C. Microsco- 
py reveals that this may arise from the low level of precipitation 
that occurs in the alloy. 


18632 eee 12, pp 61-63) Tensile 
ee eee aoe after irradiation in 
; Maziasz, P.J. (Oak Ridge National Lab., TN). Jul 
184° NTIS, PC A10/MF A0O1. File Number DE84016683. 
In Alloy development for irradiation performance. Semian- 
nual for March 31, 1984. 

Pipe cite ots wont sto demos the eft of 
neutron irradiation on the tensile properties of prime candidate 
alloy (PCA) irradiated in several different initial microstructural 
conditions. Three different microstructures of PCA were irradiated 
in the High Flux Isotope Reactor (HFIR) at temperatures from 300 
to 600°C to approximately 22 dpa and approximately 1750 at. ppm 
He. The B3 condition with coarse MC in the grain boundaries and 
cold-worked matrix resisted helium embrittlement better than the 
PCA-AI (solution annealed) or PCA-A3 (25% cold worked). Disk 
bend ductility data were useful for screening, but correlation with 
tensile ductility was poor. 


18633 (DOE/ER—0045/12, 81-84) Tensile properties 
and bend ductility of (Fe,Ni)s be gore a nm Rene 
— irradiation in HFIR. Braski, D.N. (Oak Rid 7 oo 

Lab., TN). Jul 1984. NTIS, PC A10/MF AO1. File Number 
DE84016683. 

In Alloy one pra for irradiation performance. Semian- 


nual period ending March 31, 1984. 

The objestive of this work was to determine the effect of 
neutron irradiation on the tensile and bend ductility of 
(Fe,Ni)sV long-range-ordered (LRO) alloys. Several (Fe,Ni)sV 
LRO alloys were irradiated in HFIR-CTR-42 and -43 at 400 to 
600°C, to approximately 10 dpa and approximately 1000 at. ppm 
He. Additions of cerium or carbon and the use of cold-worked mi- 
crostructures did not improve the embrittlement resistance of the 
LRO alloys. The LRO-37-5RS alloy, with a microstructure pro- 
duced by rapid solidification, exhibited the highest ductilities, and 
further study of the RS microstructure is warranted. The correla- 
tion between bend ductility and tensile ductility was poor. 


18634 (DOE/ER—0045/12, pp 100-103) Elevated-tem- 
perature tensile properties of 9 Cr-1 MoVNb steel irradiated 
in the EBR-II AD-2 experiment. Klueh, R.L.; Vitek, J.M. 
(Oak Ridge National Lab., TN). Jul 1984. NTIS, PC A10/ 
MF AO1. File Number DE84016683. 

In Alloy development for irradiation performance. Semian- 
nual report for period ending March 31, 1984. 

goal of this project was to measure the tensile proper- 

ties of 9 Cr-1 MoVNb steel irradiated at elevated temperatures in 
EBR-II. In the future, the results will be compared with elevated- 
temperature irradiations of this steel in the High Flux Isotope Reac- 
tor (HFIR), where much more helium is produced in irradiations to 
the same dpa level. Tensile specimens of normalized-and-tempered 
9 Cr-1 MoVNb steel were irradiated in EBR-II to 10 to 12 dpa at 
390 to 550°C. Tests were conducted at room temperature and at 
the irradiation temperature on irradiated and unirradiated speci- 
mens. Irradiation at 390°C increased the yield stress and ultimate 
tensile strength. No change in strength was observed for irradiation 
at 450, 500, 550°C. 


18635 (DOE/ER—0045/12, pp 139-140) Alloy develop- 
ment for improved swelling resistance in ferritic steels. Vitek, 
J.M.; Klueh, R.L. (Oak Ridge National Lab., TN). Jul 1984. 
NTIS, PC A10/MF A0O1. File Number DE84016683. 

In Alloy development for irradiation performance. Semian- 


nual report for ending March 31, ae 
Pithe objective of ae work was to investigate the factors that 


result in different selling characteristics of ferritic steels. These re- 
sults should pave the way for improved swelling-resistant ferritic 
steels. Eleven button melt heats of ferritic steel have been produced 
and are being processed to sheet form. Transmission electron mi- 
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croscopy (TEM) disks of these heats will be irradiated in the High 
Flux Isotope Reactor (HFIR), and their postirradiation evaluation 
is expected to provide insight toward improving the swelling resist- 
ance of ferritic steels. 


18636 ee 46-155) Hydrogen-in- 
losses in the heat zone of HT 9 weld- 
ments. Lippold, J.C.; Hyzak, J.M. (Sandia National Labora- 
tories, Livermore, CA). Jul 1984. NTIS, PC A10/MF AO1. 
File Number DE84016683. 
In Alloy development for irradiation performance. Semian- 
nual for March 31, 1984. 
progress report for period sly have don en 


tensile behavior. The effect of internal hydrogen 
introduced by cathodic charging on the tensile behavior of simulat- 
ed HAZ microstructure has been evaluated. The loss in ductility of 
the HAZ after a postweld heat treatment at 750°C is equivalent to 
that observed in the quench-and-tempered base material. A 
postweld heat treatment at 600°C results in tensile ductilities which 
are inferior to those of the base metal at comparable charging 
levels. 


18637 (DOE/ER/10507—T1) Mechanisms of the oxida- 
tion of metals and alloys. Progress report, July 1, 1983-June 
30, 1984. Yurek, G.J. husetts Inst. of Tech., Cam- 
bridge on Feb 1985. Contract AC02-79ER 10507. 63p. 
NTIS, PC A04/MF AOl; 1; GPO Dep. File Number 
DEBSOOTOS 1. 

The following were studied: oxidation of Cr, oxidation/sulfi- 
dation of Cr in He-H2O-H2S, oxidation of Fe-25 wt% Cr, oxida- 
tion/sulfidation of Fe-25 wt% Cr at 900°C, and mechanisms of the 
oxidation of rapidly solidified alloys. (DLC) 


18638 ee 22-Pt.3, pp 5-9) Struc- 
tural studies at elevated pressures and reduced temperatures 
using radiation: application to CesLa:Th:. Skel- 
ton, E.F.; Webb, A.W.; Elam, W.T.; Wolf, S.A.; eo 
S.B. Huang, C.Y.; Chaikin, PM: - Lacoe, oe 
Gschneidner, K.A. (Naval Research Lab., Washingion, DC . 
Sachs/Freeman Associates, Inc., Bowie, "MD; Los Alamos 
National Labs., Los Alamos, NM; Univ. of California, Los 
— Towa State Univ., Ames). 1984. Elsevier Science 
Co., Inc., 52 Vanderbilt Ave., New York, NY 
10017. Fi Number 185002797. (CONF- 830763—Pt. 3). 

From 9. AIRAPT international high pressure conference; 
Albany, NY, USA (25 Jul 1983). 

A facility is described which has been developed at the Stan- 
ford Synchrotron Radiation Laboratory for the rapid acquisition of 
structural information from a sample pressurized in a diamond-anvil 
cell and cooled to cryogenic temperatures. The system employs a 
closed-cycle He-refrigerator which can be continuously operated, 
independent of any liquid cryogens, from a remote control station; 
the sample temperature can be maintained constant to better than 
0.05°K. The compressive contact force between the diamond 
anvils, and hence the sample pressure, is also externally controlled, 
therby providing remote control capabilities for both the pressure 
and the temperature. imi data on the critical points and 
volume changes associated with the pressure/temperature-induced 
isomorphic phase transition in CesLa:Th: are presented. 


18639 (DOE/ER/45000—1-Vol.22-Pt.3, pp 
study of the electric field gradient 


105-108) 
High pressure t in InoBi. 
Fries, SG: I Da Jornada, J.A.H.; Maciel, A.; Fraga, E.R. 


to de Fisica, Porto Alegre, Brazil). 1984. Elsevier 

Co., Inc., oe Vanderbilt Ave., New 

von NY 10017. File Number 1185002797. (CONF- 
830763—Pt.3). 


From 9. AIRAPT international high pressure conference; 
Albany, NY, USA (25 Jul 1983). 

In a previous work on InsBi, we studied the nature of the 
high pressure phase transformation at about 17 kbar. In this work, 
we studied the pressure dependence of the EFG acting in the In 
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sites in IngBi, at room temperature, up to 12 kbar, using the time 
differential perturbed angular correlation technique. We then isolat- 
ed the purely thermal and purely volumetric dependences of the 
EFG. 


18640 (DOE/ER/45000—1-Vol.22-Pt.3, pp 185-193) 
Universal dependence of hardening parameters of metals on 
shock intensity. Deribas, A.A. (USSR Academy of Sciences, 
Novosibirsk). 1984. Elsevier Science Publishing Co., Inc., 
52 Vanderbilt Ave., New York, NY 10017. File Number 
T1I85002797. (CONF-830763—Pt.3). 

From 9. AIRAPT international high pressure conference; 
Albany, NY, USA (25 Jul 1983). 

The paper presents a universal dependence of hardening pa- 
rameters on shock loading characteristis for different metals in case 
of strong shocks being employed. 


18641 (DOE/ER/45000—1-Vol.22-Pt.3, pp 247-250) 
Equation of state for anharmonic oscillator solids at high 
pressure. Dongquan, C.; Wanxing, Z. (Beijing Inst. of 
Tech., China; Inst. of Mechanics, Beijing, China). 1984. El- 
sevier Science Publishing Co., Inc., 52 Vanderbilt Ave., 
New York, NY 10017. File Number TI85002797. (CONF- 
830763—Pt.3). 

From 9. AIRAPT international high pressure conference; 
Albany, NY, USA (25 Jul 1983). 

In this paper a new equation of state for metals is proposed, 
in which the anharmonic effects are taken into consideration and a 
simple formula of Grueneisen coefficent is used. The equations of 
state for twenty-five metals are calculated. The Hugoniot curves 
calculated for normal and porous samples are compared with exper- 
imental results. The agreement up to 10 Mbar is good. 


18642 (DOE/ER/45000—1-Vol.22-Pt.3, pp 337-340) 
Application of high pressure Moessbauer spectroscopy to 
study the local structure of amorphous metals, Abd-Elme- 
e M.M.; Micklitz, H. (Institut fuer Experimentalphysik 

Bochum, Germany). 1984. Elsevier Science Publishing 
Co., Inc., 52 Vanderbilt Ave., New York, NY 10017. File 
Number 185002797. (CONF-830763—Pt.3). 

From 9. AIRAPT international high pressure conference; 
Albany, NY, USA (25 Jul 1983). 

The analysis of the pressure dependence of the °’Fe hyper- 
fine field in metal-metalloid glasses (Fe/sub 1-x/Ni/sub x/)sB (x = 
0 and x = 0.75) in both amorphous and crystalline phase show, that 
(i) the magnitude of the hyperfine field is mainly determined by the 
Fe-B interactions (ii) the fluctuation in the Fe-B distances is only 
about 3% compared to that in the Fe-Fe distances (7.5%) measured 
by X-ray and neutron diffraction. 


18643 (DOE/ER/45095—1) Vibrational and optical prop- 
erties of amorphous metals. Progress report, July 1, 1984- 
June 30, 1985, Lannin, J.S. (Pennsylvania State Univ., Uni- 
versity Park (USA). t. of Physics). Feb 1985. Contract 
FG02-84ER45095. 5p. NTS PC A02/MF AO01; GPO Dep. 
File Number DE85007896. 

Progress has been made in the development of Raman scat- 
tering for the study of the structural and vibrational properties of 
amorphous metals, and in the use of inelastic neutron scattering as a 
complement to the Raman method. The latter method was used to 
study a-Fe/sub 1-x/B/sub x/ and a-Ni/sub 1-x/B/sub x/ alloys. 
(DLC) 


18644 (DOE/ER/45100—1) Theoretical studies of che- 
misorption on copper nickel alloys and surface embrittlement. 
Progress report, June 15, 1984-June 14, 1985, Whitten, J.L 
(State Univ. of New York, Stony Brook (USA)). 15 Feb 
1985. Contract FG02-84ER45100. 10p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85007906. 

The proposed research is part of a theoretical program to 
study the structure and energetics of molecules adsorbed on solid 
surfaces and dissociative chemisorption with emphasis on transition 
metal substrates. A recently developed embedding theory for treat- 
ing chemisorption on metals will be extended and applied to sys- 
tems involving titanium, copper, nickel and copper/nickel alloy 
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substrates, and Hs, H, CO, C and coabsorbed H and C adsorbates. 
The major copper/nickel alloy project to be initiated this year will 
involve a systematic variation of the surface composition by Cu/Ni 
substitution in order to probe the effect of surface composition on 
H and CO adsorption and the nature of the carbon-metal bond. The 
primary emphasis of the work will be on the energetics of adsorp- 
tion as a function of surface site and composition, with the objec- 
tive of determining the reactivity of adsorbed species. Theoretical 
work will focus on the accurate treatment of electronic interac- 
tions, the configuration interaction description of closely spaced Ni 
states and changes in states during chemisorption, and on the repre- 
sentation of fields acting on the embedded electronic subspace. 


18645 (DOE/ET/13591—1) X-ray study of residual 
stresses in narrow groove TIG weldments. Final technical 
report, September 1979-March 1984. Ruud, C.O.; Pangborn, 
R.N.; Snoha, D.J. (Pennsylvania State Univ., University 
Park (USA). Materials Research Lab.). Jan 1985. Contract 
ACO05-79ET13591. 174p. NTIS, PC A08/MF A0O1; 1; GPO 
Dep. File Number DE85006485. 

The residual stresses measured in this project in the plane of 
the plate rolling surface, in the heat-affected zone, adjacent and in a 
direction normal to the weld fusion line, are greater than those in a 
direction parallel to the weld fusion line. This is in contradiction to 
the observation that in single-pass welds the parallel stresses are 
greater. The maximum residual stresses observed in the weldment 
studied were nearly or at the yield strength; this stress level is com- 
parable with that shown in welds from thin plates, but no greater; 
and was at the weld fusion line, or toe, of the weld. A double peak 
in the plots of stresses normal to the weld line on traverses normal 
to the weld on the rolled surface of the original plate was attrib- 
uted to hardenability variation caused by the thermal cycling 
during multi-pass welding. The stress field of the narrow groove 
weldment is less extensive than what was predicted for V groove. 
Stress relief due to cutting the weldment through a plane normal to 
the weld line caused relief as far as 40% of the plate thickness. The 
weld repair caused severe perturbations to residual stress symmetry 
of the weldment. 


18646 (EPRI-NP—3684-SR-Vol.2, pp 20.1-20.16) High- 
temperature aqueous crevice corrosion in Alloy 600 and 304L 
stainless steel. Taylor, D.F.; Caramihas, C.A. (General 
Electric Corporate Research and Development, Schenecta- 
dy, NY). Sep 1984. Research Reports Center, P.O. Box 
50490, Palo Alto, CA 94303 $50.50. File Number 
1185920099. (CONF-831 1208—Vol.2). 

From 2. seminar on countermeasures for pipe cracking in 
BWRs; Palo Alto, CA, USA (15 Nov 1983). 

Dynamic potential/pH measurements on tubular Inconel 
Alloy 600 and 304L SS crevices in aerated water at 288°C showed 
a fundamental difference in response between the two materials. 
Whereas Alloy 600 crevices containing chloride electrolytes acidi- 
fied, and then approached neutrality within several days, 304L SS 
crevices containing chloride became and remained acidic at 288°C. 
Apparently iron oxidation rather than nickel oxidation controlled 
the crevice corrosion of 304L SS in chloride and maintained the in- 
ternal crevice potential at a value sufficiently below that of the aer- 
ated, exterior surface to sustain macrocell corrosion and an acidic 
internal environment. After cooling, however, these initially acidic 
solutions had always attained a pH greater than 5. Supplementary 
kinetic experiments indicated that a rapid reaction similar to the 
one which neutralized the acid in Alloy 600 crevices at 288°C was 
responsible for this pH increase during cooling. 


18647 tig + gis Assessment of ductile fracture 
resistance based on an engineering approach. Kumar, V.; 
M.D.; laostions D.F. (General Electric Co., 


German, 

Schenectady, NY (USA). Corporate Research and Develop- 
ment Center). Dec 1983. 6p. Technical Information Ex- 
change, Bldg. 5, Room 321, Schenectady, NY 12345. File 
Number T185901175. 

This report summarizes an engineering approach for analyz- 
ing fracture behavior in the ductile range and its application to 
flawed 304 stainless steel piping. Following a brief description of 
the engineering approach, crack initiation, stable growth, and insta- 
bility studies are presented for several cases of flawed pipe geome- 


18648 (HEDL—7496) Swelling of 

in FFTF. Brager, H.R.; Garner, F.A. 
Development Lab., Richland, WA (U; 
tract AC06-76FF02170. 5p. NTIS, PC A 
Dep. File Number DE85007068. 


swelling rate of at least 1%/dpa. 


18649 (HEDL-SA—3149-FP) Swelling behavior of titani- 
um-modified AISI 316 alloys. ea F.A.,; a a 
ea ‘ord Engineering ee 

lan SA)). 1980 Contre Contract A’ 76FF02170. aint 
(CONF 241046 oi). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85007470. 

From 1. international conference on fusion reactor materials; 
Tokyo, Japan (3 Dec 1984). 

It appears that titanium additions to stainless steels covering 
a wide compositional range around the specifications of AISI 316 
result only in an increased delay period before neutron-induced 
void swelling proceeds. Once swelling is initiated the post transient 
behavior of both annealed and cold-worked titanium-modified steels 
is quite consistent with that of AISI 316, approaching a relatively 
temperature-independent swelling rate of ~ 1% per dpa. 


18650 ee eee Influence of composition on 
the microstructural evolution and mechanical properties of ir- 
_s Fe-Ni-Cr_ ternaries. — Brager, ere 
.A.; Hamilton, . (Hanfo b niaeetin i g t 
Lab., Richland, WA (USA)). Oct 1984. tract ACO6- 
76FF02170. 15p. (CONF-841246—22). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85007462. 
From 1. international conference on fusion reactor materials; 
Tokyo, Japan (3 Dec 1984). 
Five simple Fe-Ni-Cr ternary alloys in the Invar composi- 
tional region were irradiated as tensile specimens in EBR-II at 395, 
450 and 550°C to 10.5 to 12.5 dpa. The density changes were meas- 


mens were tensile tested at 450°C. Swelling exhibited a dependence 
on nickel and chromium content that was consistent with the re- 
sults of earlier studies. The compositional dependence of swelling 
arises primarily from the dependence on nickel of both vacancy dif- 
fusivity and radiation-induced phase decomposition. There is also a 
small dependence of Frank loop and dislocation evolution on com- 
position. Although there was excellent agreement between the 
measured strength and a prediction based on observed microstruc- 
ture for an alloy containing 25% nickel, an increasing disparity de- 
veloped between the two for alloys with higher nickel levels. This 
disparity is thought to be related to the hardening associated with 
the spinodal-like decomposition of the alloy matrix. 


(KF—43, pp 62) Phonon dispersion of NiTi. 
Tietze, H.; Muellner, M.; Renker, B. 1983. (In German). 
NTIS (US Sales Only), PC A08/MF A0l. File Number 
DE85750485. 
Published in summary form only. 
In IKF annual report 1983. 


18652 (IKF—43, pp 79-80) Influence of Ti and Zr im- 
plantation on hydrogen in iron metals. Baumann, H.; Lenz, 
T.; March, P.; Rauch, F.; Soennecken, J. 1983. (In 
German). NTIS (US Sales Only), PC A08/MF A011. File 
Number DE85750485. 
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Published in summary form 
In IKF annual report 1983. 


). 

A06/MF Al. File Number 

optimized heat of the martensitic 12%-Cr-steel 
X18CrMoVNb121 (DIN-Nr. 1.4914), was melted, and fast breeder 
duct tubes were produced, as an alternative to duct tubes of austen- 
itic CrNi-steel. With the optimizing of the chemical composition, 
metallurgical measures and adequate heat treatment the primary re- 
quirement for good impact strength and low impact transition tem- 
perature was accomplished with an acceptable creep rupture behav- 
jour. The report describes the investigation of transformation be- 
haviour, heat-treatments, impact strength, tensile strength and 
creep-rupture behaviour, especially under the aspect that this steel 
was chosen as a material for the first wall of the NET-fusion device 
as an alternative to the austenitic stainless steel AISI 316. 


18654 (KFK—3772) High-temperature vapor pressures of 
Sic cemaemen’ tnt, M Si J. (Kernfor hi 

inger, lorschungszen- 
trum Karlsruhe G.m.b.H. (Germany, F.R.). Inst. fuer Neu- 


b.H. ( y> 
Brueter). Oct 1984. 32p. NTIS (US Sales Only), PC A03/ 
MF AO1. File Number DE85750764. 

For the safety analysis of nuclear reactors vapor pressure 
data of stainless steel are required up to temperatures exceeding 
4000 K. In analogy to the classic boiling point method a new tech- 
nique was to measure the high-temperature vapor pres- 
sures of stainless steel and other metals from laser vaporization. A 
fast pyrometer, an ion current probe and an image converter 
camera are used to detect incipient boiling from the time-tempera- 
ture curve. The saturated-vapor pressure curves of stainless steel 
(Type 1.4970), being a cladding material of the SNR 300 breeder 
reactor, and of molybdenum are experimentally determined in the 
temperature ranges of 2800-3900 K and 4500-5200 K, respectively. 
The normal boiling points of iron, nickel, titanium, vanadium and 
zirconium are verified. Besides, spectral emissivity values of the 
liquid metals are measured at the pyrometer wavelengths of 752 nm 
and/or 940 nm. 


18655 (LBL—18773) Feasibility of Ab initio calculations 
of ordering alloy phase diagrams. de Fontaine, D. (Lawrence 

Lab., CA (USA)). Nov 1984. Contract AC03- 
76SF00098. 25p. (CONF-841157—84). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85007073. 

From Materials Research Society annual meeting; Boston, 
MA, USA (26 Nov 1984). 

Many stable or metastable intermetallic phases useful to the 
alloy designer have crystal structures which are ordered superstruc- 
tures of a parent disordered phase. A highly reliable statistical me- 
chanical method (CVM) has now been developed for calculating 
such superstructure phase equilibria derived from say, the fcc 
parent lattice. To obtain phase diagrams, one needs certain physical 
parameters, such as effective pair interaction ratios. It is possible, in 
principle, to extract these parameters from band structure calcula- 
tions in the coherent potential approximation (CPA), particularly 
from recently developed cluster-CPA techniques. If sufficient accu- 
racy can be achieved, truly first-principles phase diagram calcula- 
tions may soon become feasible. 


tiferro- 

Klebanoff, L.E. (Lawrence Berkeley Lab., CA 

(USA)). Jan 1985. Contract AC03-76SF00098. 126p. NTIS, 
PC — A01; GPO Dep. File Number DE85007766. 


ja photoelectron spectroscopy (ARPES) studies 
of Cr(001) surface and near-surface electronic structure are report- 
ed. Three surface-related photoelectron feature are observed. The 
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binding energy, symmetry and dispersion of each feature are con- 
sistent with theoretical calculations that predict a ferromagnetic 
Cr(001) surface phase. The temperature dependence of one of these 
features signals a Cr(001) roger magnetic phase transition near 780 
K. The surface magnetic moment is estimated to be 2.4(8)y/sub B/, 
much larger than the maximum bulk value of 0.594,/sub B/. Meas- 
urements are reported for the near-surface energy-band dispersions 
along the [010] direction parellel to the crystal surface. The perio- 
dicity of these band dipersions indicates that the valence electrons 
experience and self-consistently establish antiferromagnetism in the 
near-surface layers of Cr(001). Highly surface-sensitive ARPES 
measurements of the energy-band dispersions along the [001] direc- 
tion normal to the surface are also presented. The results suggest 
magnetic moments, which couple ferromagnetically to each other 
within the surface layer, couple antiferromagnetically to the mo- 
ments of the atoms in the second layer. Temperature-dependent 
studies are presented that reveal the persistence of near-surface anti- 
ferromagnetic order for temperatures up to 2.5 time the bulk Neel 
temperature. The temperature dependence fo this antiferromagnetic 
order suggests that its thermal stability derives in part from the sta- 
bility of the Cr(001) ferromagnetic surface phase. 


18657 (LBL—18890) Temperature and manganese con- 
tent dependences of tensile deformation in iron-high manga- 
nese binary alloys. Tomota, Y.; Morris, J.W. Jr. (Lawrence 
Berkeley Lab., "CA (USA)). "Ap r 1984. Contract ACO03- 
76SF00098. 6p. (CONF- 34042352). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85007656. 

From 107. Iron and Steel Institute of Japan meeting; Nara- 
shino, Japan (1 Apr 1984). 

Microstructures in the Fe-Mn system depend strongly on Mn 
Content. The mechanical properties of these alloys have been ex- 
amined by several workers, but many obscure points have remained 
and are not well understood. Purpose of this report is to identify 
the microstructural dependence of the tensile properties of 16 to 36 
wt % Mn steels. 


18658 (LBL—18943) Models of long-period superstruc- 
tures. Kulik, J.; de Fontaine, D. (Lawrence Berkeley Lab., 
CA (USA)). Jun 1984. Contract AC03-76SF00098. 9p. 
(CONF-8306165—2). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85007659. 

From International conference on phase transformations in 
solids; Crete, Greece (27 Jun 1983). 

The cause of the stability of long-period superstructures is 
still something of a mystery. Typically, two very different models 
have been proposed: according to model I, the period of the super- 
structure (or modulation) is determined by lowering of the elec- 
tronic energy resulting from the formation of a new Brillouin zone. 
According to model II, competing short-range interactions tend to 
produce long-period structures, the wavelength of which is deter- 
mined by configurational entropy considerations. Model I is exem- 
plified by the Sato and Toth theory, apparently applicable to long- 
period superstructures in Cu-Au, for example. Model II is exempli- 
fied by the Axial Next Nearest Neighbor Ising Model, for which a 
low-temperature free energy expansion has recently been given by 
Fisher and Selke. The latter model appears to apply to long-period 
superstructures in AgsMg. 


18659 (NLR-MP—83041-U-Pt.1) Corrosion and corro- 
sion control in gas turbines. Part 1: the compressor section. 
Kolkman, H.J.; Mom, A.J.A. (Nationaal Lucht- en Ruimte- 
vaartlaboratorium, Amsterdam (Netherlands)). Jul 1983. 7p. 
(CONF-840611—3-Pt.1). Nationaal Lucht- en Ruimtevaart- 
laboratorium, Amsterdam (Netherlands). 

From International gas turbine conference and exhibit; Am- 
sterdam, Netherlands (4 Jun 1984). 

Corrosion processes in the compressor and turbine section of 
a gas turbine are basically different and are treated separately. The 
subject of this first paper is the compressor section. Firstly, the 
conditions controlling the corrosion behaviour in the compressor 
are considered. Next the different forms of corrosion in compres- 
sors and the various methods to combat these corrosion processes 
are considered. Special attention is paid to: rinsing and washing; the 
properties of protective coatings with regard to corrosion and ero- 





sion. Corrosion processes in the turbine section are discussed in part 
a 


18660 (NLR-MP—83041-U-Pt.2) Corrosion and corro- 
sion control in gas turbines. Part 2: the turbine section. Mom, 
A.J.A.; Kolkman, H.J. (Nationaal Lucht- en Ruimtevaartla- 
boratorium, Amsterdam (Netherlands)). Aug 1983. 10p. 
(CONF-840611—3-Pt.2). Nationaal Lucht- en Ruimtevaart- 
laboratorium, Amsterdam (Netherlands). 

From International gas turbine conference and exhibit; Am- 
sterdam, Netherlands (4 Jun « 1984). 

The phenomenology of the corrosion processes in the tur- 
bine section, including the conditions which govern corrosion be- 
haviour, like temperature, pressure, fuel quality and presence of sul- 
phur are discussed. Various methods to combat the corrosion attack 
are described: limits to be imposed on fuel and intake air impurities, 
the use of fuel additives, and the application of corrosion resistant 
materials and coatings. The background to and the merits of these 
methods are discussed. Furthermore, service experience with cur- 
rent and advanced coating systems in marine, industrial and aircraft 
gas turbines is reported. Corrosion processes in the compressor sec- 
tion are discussed in part 1. 


18661 (STF—45A82002) Heating methods of forgings. 
Stroemsvik, T. (SINTEF, Trondheim (Norway)). Feb 1982. 
81p. Norwegian). NTIS (US Sales Only), PC A05/MF 
A01. File Number DE85780265. 

The report deals with a study of the most usual electrical 
heating methods of forgings. Those are investigated under "Norwe- 
gian” conditions. Inductive heating systems seem to be expensive 
and result in small return on investment for small production series 
and varying forging dimensions. Working environment and automa- 
tion conditions will force a transfer from oil fired furnaces. Seen in 
associaton with that, electrical heating systems like indirect- and 
direct resistance furnaces seem to be relevant. 31 drawings, 9 tables. 


(Y¥/DV—399) Evaluation of the corrosion proper- 
ties of aluminum alloy 5083 weldments. Stanaland, V.A.; 
Dillon, J.J.; Holbert, R.K. Jr. (Oak Ridge Y-12 Plant, TN 
(USA)). 5 Nov 1984. Contract AC05-840S21400. 17p. 
NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE85007729. 

Susceptibility of the weldment to exfoliation corrosion was 
evaluated by the Ammonium Salt Solution Exfoliation Test 
(ASSET). The samples exfoliated in the base metal, but did not ex- 
foliate in the weld metal or the HAZ. The ASSET demonstrates 
that electron-beam welding the aluminum alloy 5083 reduces the 
susceptibility to exfoliation corrosion in the HAZ. Two other sam- 
ples were tested for susceptibility to intergranular corrosion by the 
Nitric Acid Weight Loss Test (NAWLT). The average weight loss 
was 167 mg/in.? and the loss was associated with the attack that 
occurred in the base metal. The weld metal and HAZ were essen- 
tially unattacked. 


18663 Electronic and x-ray-absorption structure in com- 
pressed copper. Albers, R.C.; McMahan, A.K.; Mueller, J.E. 
(Materials Science and Technology Division, Los Alamos 
National Laboratory, Los Alamos, New Mexico 87545). 
Physical Review [Section] B: Condensed Matter; 31: No. 6, 
3435-3450(15 Mar 1985). 

Using electronic band-structure techniques, we calculate the 
K- and L-edge absorption spectra for foc copper over a wide range 
of compressions. As copper is compressed the x-ray-absorption 
structure greatly increases and copper deviates more and more 
from its normal-density free-electron-like behavior. We explain this 
additional structure in terms of an increased scattering amplitude 
with pressure and relate it to both extended x-ray-absorption fine- 
structure (EXAFS) theory and a simple Friedel-model calculation. 
We show that specific band symmetry points can be well correlated 
with the x-ray-absorption near-edge structure features, but that this 
procedure is useless at higher energies above the edge (the EXAFS 
region). We suggest that the energy dependence of the peaks in the 
spectra can be used as a high-pressure volume diagnostic. We also 
discuss general complications and limitations in our knowledge 
about high-pressure x-ray-absorption spectra.as well as overall 
changes in the electronic structure of copper under compression. 


To correlate our results with applied pressure, we also 
zero-temperature equation-of-state calculations (pressure versus 
volume). 


18664 “Mice, PA; Zabel, i; modulation in VE te. 
ent of Ph and Materials Research 
niversity of Illinois at Urbana-Champaign, Urbann rbana, Illinois 
61801). Physical Review Letters; 54: 9, 917-919(4 Mar 
1985). Contract AC02-76ERO1 198. 


Magnetic excitations 

7 eee en . = ee. 
ven Nati Laboratory, ton, New 11973). - 
cal Review [Section] B: B: Condensed Matter; 31: No. 5, 2802. 
2901(1 Mar 1985). 

cer neai ne ee ee 
have been performed under various conditions of experimental res- 
olution, energy transfer, temperature, and magnetic field. The tem- 
perature and energy of the commensurate-diffuse scat- 
tering surrounding the (0,0,1) point in reciprocal space 
lowed from the spin-flip temperature (T/sub sf/ = 
peratures as high as 700 K, well above the Neel point (T/sub N/ = 
312 K). Magnetic correlations extending over 11 bec unit cells per- 
sist to these high temperatures. The spectral width of the magnetic 
scattering is found to increase rapidly with temperature above T/ 
sub N/. The importance of the commensurate-diffuse modes of ex- 
citation in the disappearance of the long-range-ordered spin-density- 
wave (SDW) state at T/sub N/ is discussed. The magnetic field de- 
pendence of the excitations in the transversely polarized SDW 
phase has been investigated and found to be absent. Evidence is 
also presented for the absence of a spin-wave energy gap greater 
than 50 peV. We have placed the scattering in the paramagnetic 
phase on an absolute scale by normalizing to the integrated intensi- 
ties of selected phonons, and have estimated an effective magnetic 
moment per atom. 


18666 Superconductivity in amorphous actinide alloys. 
Poon, S.J.; Drehman, A.J.; Wong, K.M.; Clegg, A.W. 
(Ames Laboratory, Iowa State Universi , Ames, Iowa 
50011). Physical Review [Section] B: Condensed Matter; 31: 
No. 5, 3100-3103(1 Mar 1985). 

Superconductivity has been studied in amorphous binary 
alloys of actinides containing Co, Fe, and Ni. thorium 
alloys have critical temperatures of up to 3.8 K and electronic 
properties similar to other transition-metal amorphous alloys. By 
contrast, amorphous uranium alloys have critical temperatures 
below 1.0 K and exhibit two unusual electronic properties: (1) The 
temperature coefficient of resistivity is quite large and negative (< 
or ~-1.3 x 10-*/K) which is generally not found in other low resis- 
tivity (<90u cm) amorphous alloys containing transition metals; 
(2) the upper critical-field gradient is the highest observed in bulk 
amorphous superconductors, up to 44 kOe/K. Based on the resistiv- 
ity and critical-field gradient we estimate the renormalized density 
of states to be two to three times that of 4d and 5d amorphous su- 
perconductors. The possibility of strong spin fluctuation in these 
materials is discussed. 


18667 Nondestructive detection of Rayleigh wave disper- 
sion in beryllium. Weglein, R.D.; Hanafee, J.E. (6317 Drexel 
Avenue, Los Angeles, California 90048). Applied Physics 
Letters; 46: No. 4, 347-349(15 Feb 1985). Contract W-7405- 
ENG-48. 

The presence of machining damage (MD) in beryllium may 
be determined nondestructively in the acoustic microscope via the 
acoustic material signature (AMS). Rayleigh wave dispersion is at- 
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Damage variation with depth may be ascertained via AMS mesure- 
ments over a wide frequency range. 


Cohesive meets of bee and fcc rubidium from 
——— oe Ph U Basa at Califor: 
-L. t of Physics, niversity ° ‘or- 
nia, ee 94720 and Center for Advanced 
Materials, Lawrence Berkeley Laboratory, Berkeley, Cali- 
fornia 94720). eeeabot Review * Section] B: Condensed Matter; 
31: No. 4, 1817-1822(15 Feb 1985). Contract AC03- 

76SF00098. 


Total-energy calculations have been performed for Rb at 


19668 
ab initio 
Cohen, 


ference between fcc and bcc Rb, and the energy barrier between 
these structures, are found to be extremely small near the equilibri- 
um volume. Agreement of the calculated cohesive properties of bec 
Rb with experimental values is good in view of the softness of the 
material. A transition from bec to fcc has been calculated to occur 
at a pressure of about 52 kbar for T = 0 K, which compares favor- 
ably with the observed value of 70 kbar for this transition at room 
temperature. 


18669 More than one monolayer adsorption of 0: 

the W(112) surface. Wang, G.; Pimbley, J.M.; Lu, T Sc (Solid 
State Division, Oak Ridge National Laboratory, Oak Ridge, 
Tennessee 37830). Physical Review [Section] B: Condenaed 
Matter; 31: No. 4, 1950-1953(15 Feb 1985). Contract AC05- 
840S21400. 


ST en Oe ae ee 
spectroscopy and low-energy electron diffraction (LEED) indicate 
ee een ee 

face corresponds to a coverage of 1.5 monolayer. A possible 
second-layer ion model is proposed to describe the p(1 x 2) 
structure. The densities of the antiphase boundaries created in the 
p(i x 2) structure formed at 190- and 300-K adsorption tempera- 
tures are obtained by quantitative analysis of the angular intensity 
distribution of LEED beams. 


18670 ee ee ee 
surfaces against corrosion by molten salts. (Rockwell Inter- 
national » Golden, CO (USA). Rocky Flats Plant). Feb 
1985. Contract AC04-76DP03533. Translation of aT 
Patent 2,355,788 (1978). 5p. NTIS, PC A02/MF AOl1; 
GPO Dep. File Number D 5007714. 

This material consists of at least one ceramic material having 
an expansion coefficient close to the expansion coefficient of the 
metal surface to be protected, the said ceramic material being ulti- 
mately eliminable when the said metal surfaces are no longer in 
contact with the molten salts. The ceramic material consists of an 
oxide or of a mixture of oxides selected from the group comprising 
silica, zircon, alumina and meta-kaolin. The ceramic material is used 
in the form of a plastic mixture. The ceramic material is used in the 


Ca-Ga, binary 
systems. Bruzzone, G. (Genoa Univ. (Italy). Ist. di Chimica 
Fisica). Nov 1984. Contract AC04-76DP03533. Translated 
from Bollettino; 24: 113-131(1966). 19p. NTIS, PC A02/MF 
A0l; 1; GPO Dep. File Number DE85006454 

The binary — calcium-gallium, strontium-gallium, 
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18672 Long range order in NisMo based ternary alloys-I. 

aging response. Martin, P.L.; Williams, J.C. (Ma- 
terials oe: and Technology Division, Los Alamos Na- 
tional Laboratory, Los Alamos, NM). Acta Metallurgica; 32: 
No. 10, 1681- 1695(Oct 1984). 

In an attempt to understand the constitution of quaternary 
Ni-Al-Mo-X superalloys, the ordering reactions in Nis(Mo, X) 
alloys have been studied. The effects of additions of Al, Ta, V or 
W on the ordered structures produced during isothermal aging 
have been determined by transmission electron microscopy. 
Quenching the alloys from 1300°C resulted in a f.c.. matrix which 
exhibited diffuse diffraction intensity at the (1 1/2 0) locations of 
reciprocal space. Aging at 600, 700 and 800°C caused various long 

ordered structures to evolve from this matrix including Dla, 
DO. and Pt,aMo prototype. The phases observed were depedent 
upon which ternary element was substituted for Mo. The diffrac- 
tion evidence was consistent with a spinodal ordering transforma- 
tion mechanism for all of the alloys aged at temperatures = 700°C. 
At 800°C, the Al-bearing ternary formed the PteMo structure via a 
homogenous nucleation mechanism. These results are interpreted in 
terms of the statistical thermodynamic (pairwise interaction) theory 
as it has been applied to ordering systems. 


18673 Long range order in NisMo based ternary alloys- 
II. Coherent phase solvii. Martin, P.L.; Williams, J.C. (Mate- 
rials Science and Technology Division, Los Alamos Nation- 
al Laboratory, Los Alamos, . Acta Metallurgica; 32: No. 
10, 1695-1702(Oct 1984). 

The maximum temperatures for the existence of the coherent 
long range ordered phases formed in Nis(Mo, X) ternary alloys, 
where X = Al, Ta, V or W, have been determined by a series of 
up-quenching experiments. Transmission electron microscopy of 
these alloys has shown that the NieMo phase (prototype structure 
Pt2Mo) has a higher solvii than the NisMo phase (Strukturbericht 
designation Dla) or the NisMo phase (Strukturbericht designation 
DOxz) in each alloy. When the DOnz: structure was observed to 
form, as in the Al and Ta ing ternaries, the PtgMo solvus was 
lowered compared to that of the V and W alloys. These results can 
be rationalized as due to a lowering of the ratio of the second to 
the first nearest neighbor pair interaction parameter, V2/V:, caused 
by the Al or Ta substitutions compared to V or W. This explana- 
tion is based upon the predicitions of the statistical thermodynamic 
theory of short range order, i.e. in calculated coherent (order-disor- 
der) phase diagrams. 


18674 Metastable alloys of ape prepared by ion im- 
plantation. Buene, L.; Hamm, R.; Kaufmann, E.N.; Marra, 
W.C.; McDonald, M.L. (Bell Laboratories). Metallurgical 
Transactions, [Section] A: Physical Metallurgy and Materials 
Science; 15A: No. 10, 1787-1806(Oct 1984). 

Surface alloys have been prepared by high-fluence ion im- 
plantation of Ag, Ti, Zn, and Cu with solute concentrations rang- 
ing from a few tenths of a percent to tens of percent. Resulting 
layers were analyzed using the Rutherford backscattering/channel- 
ing and glancing angle X-ray diffraction methods. Solute depth pro- 
files, lattice location, and precipitation behavior were derived and 
solvent lattice damage and recovery were studied as a function of 
fluence and annealing temperature. 


Enhancement of dislocation generation induced by 
films on crack surfaces. Paskin, A.; Dienes, G.J.; Massoum- 
zadeh, B.; Sieradzki, K. (Queens College of CUNY, Flush- 
ing, New York). Scripta Metallurgica; 18: No. 10, 1135- 
1138(Oct 1984). 

The major result of this investigation is that coating a crack 
with a “Large Atom Film” changed the original brittle response to 
a ductile one. This was the response in analogy to earlier 
results. The conclusion is that “Large Film Atoms”, i.e. those with 
an interatomic distance in the film larger than that in the substrate, 
promote dislocation generation at the film-substrate interface and 
can thereby change a brittle response, when no film is present, to a 
ductile one when the crack is coated. Conversely, "Small Film 
Atoms” inhibit dislocation formation and promote brittle fracture in 
an otherwise ductile material. 
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18676 Some considerations regarding the creep crack 
growth threshold. Thouless, M.D.; Evans, A.G. (Materials 
and Molecular Research Division, Lawrence Berkeley Lab- 
oratory and Department of Materials Science and Mineral 
Engineering, University of California Berkeley, California). 
— Metallurgica; 18: No. 10, 1175-1180(Oct 1984). 

The preceding analysis reveals that the existence of a thresh- 
old determined by the sintering stress does not influence the post 
threshold crack velocity. Considerations of the sintering stress can 
thus be conveniently excluded from analysis of the post threshold 
crack velocity. The presence of a crack growth threshold has been 

predicted, based on the existence of cavity nucleation controlled 
crack growth. A preliminary analysis of cavity nucleation rates 
within the damage zone reveals that this threshold is relatively 
abrupt, in accord with experimental observations. Consequently, at 
stress intensities below K /SUB th/ growth becomes nucleation 
limited and crack blunting occurs in preference to crack growth. 


18677 The influence of hydrogen and the interface phase 
on fracture in Ti code 12. Moody, N.R.; Greulich, F.A.; 
Robinson, S.L. Metallurgical Transactions, [Section] A: Physi- 
cal Metallurgy and Materials Science; 15A: No. 10, 1955- 
1958(Oct 1984). 

These results show that hydrogen-induced stepped cleavage 
and intergranular fracture modes are related to the IFP. Increased 
hydrogen concentration results in a wider IFP and, therefore, in- 
creased deformation on (111) planes. Fracture can subsequently 
occur along these planes giving the stepped cleavage appearance. 
When (111) planes are not in a favorable orientation for fracture, 
fracture along the a/IFP boundary can occur. 


18678 Stress-corrosion cracking of copper single crystals. 
Sieradzki, K.; ous R.C.; Sabatini, PRL. (Brookhaven 
National Laborato a oe NY). Metallurgical Transac- 
tions, [Section] A: ‘one and Materials Science; 
15A: No. 10, 1941- 1946(Oct 19 

Coina' c Caen sek MT has Atl: alts wea tts 
sodium nitrite solution. Crack velocities up to 30 nm per second 
were obtained at 30°C. If dynamic straining is stopped, the cracks 
apparently stop growing within about 20 ym. The steps between 
adjacent flat facets are more energy-absorbing than in a-brass, pro- 
viding a possible explanation for the importance of dynamic strain. 
Simultaneous acoustic emission and electrochemical current tran- 
sients suggest that cracking proceeds by discontinuous cleavage. 


18679 Elevated-temperature tensile properties of irradiat- 
ed 21/4 Cr-1 Mo steel. Klueh, R.L.; Vitek, J.M. (Oak Ridge 
National Lab., TN (USA). Metals and Ceramics Div.). Jour- 
nal of Nuclear Materials; 126: No. 1, 9-17(Sep 1984). 
The effect of neutron irradiation on the tensile properties of 
normalized-and-tempered 2 1/4 Cr-1 Mo steel was determined for 
i irradiated in Experimental Breeder Reactor II (EBR-II) 
at 390 to 550°C. Two types of unirradiated control specimens were 
tested: as-heat-treated specimens and as-heat-treated specimens aged 
for 5000 h at the irradiation temperatures. Irradiation to approxi- 
mately 9 dpa at 390°C increased the strength and decreased the 
ductility compared to the control specimens. Softening occurred in 
samples irradiated and tested at temperatures of 450, 500, and 
550°C; the amount of softening increased with increasing tempera- 
ture. The tensile results were explained in terms of the displacement 
damage caused by the irradiation and changes in carbide precipi- 
tates that occur during elevated-temperature exposure. 


18680 A critical analysis of the determination of defor- 
mation mechanisms by Pe eee oe 
J.C.; Holbrook, J.H.; Nix, W.D. ent of Materi 
Science and Eagneacing Standford University, Standford, 
CA). Acta Metallu 2: No. 9, 1287-1295(Sep 1984). 

iin diiehe sites chitin teak Geli ip Wedliilene etek aa diets 
guish between the controlling deformation mechanisms in Al and 
Al-5.4% Mg is critically analyzed. The apparent differences in the 
response of these two materials to strain rate changes are caused by 
limitations in experimental resolution. In particular, the authors 
show that the plastic strain rate does not change discontinuously 
for Al and the high temperature flow of both Al and Al-Mg can be 
characterized by a finite effective stress. The method of Holbrook 
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et al. is used to determine the experimental resolution needed 
detect plastic strain rate continuity for the strain rate change 

They show that the differences observed by Yoshinaga et al. can 
predicted from their estimated experimental resolution using 

constant structure creep properties of Al and Al-Mg. 


18681 Deuterium-defect trapping in ion-irradiated zirco- 
nium. Lewis, M.B. (Oak Ridge National Lab., TN (USA). 
Metals and Ceramics Div.). Journal of Nuclear Materials; 
125: No. 2, 152-159(Jul 1984). 

Trapping of ion-implanted deuterium by lattice defects in 
zirconium has been investigated. The lattice defects were generated 
by 4 MeV Zr* (self ion) irradiation of pure zirconium metal at 750 
K. Following 100 keV deuterium implantation of the predamaged 
zirconium, concentration versus depth profiles were measured by a 
method of nuclear microanalysis. The specimens were aged at a va- 
riety of temperatures and further profiles were measured. The 
measured migration of the deuterium was analyzed by solving a 
system of differential equations involving a diffusion and reversible 
trapping term. The results indicate that most of the deuterium is re- 
tained in traps with binding enthalpy approximately (0.28+--0.06) 
eV below that for normal equilibrium sites. Evidence also suggests 
some defect trapping at other binding enthalpies. The solubility of 
deuterium in zirconium at T=473 K was also measured on a speci- 
men exposed to deuterium gas; the value obtained by nuclear mi- 
croanalysis was determined to be (0.50+-0.10) at%. 


18682 Waste package container material studies. Stahl, 
D.; Beavers, J.A.; Cialone, H.J.; Krause, H.H.; Markworth, 
A.J. (Battelle Columbus Laboratories, 505 King Avenue, 
Columbus, OH 43201). Transactions of the American Nuclear 
Society; 47: 86-87(1984). (CONF-841105—). 

From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; Washington, DC, USA (11 Nov 
1984). 


18683 High- oxidation of zircaloy in hydro- 
gen-steam mixtures. Chung, H.M.; Thomas, G.R. (Argonne 
National Lab., Argonne, > pp 793-809 of Zirconium in 
the nuclear industry. Franklin, D.G. Philadelphia, PA, 
USA; American Society for Testing and Materials (1984). 
(CONF-820662—). 

From 6. international conference on zirconium in the nuclear 
industry; Vancouver, BC, Canada (28 Jun 1982). 

Oxidation rates of Zircaloy-4 cladding tubes have been meas- 
ured in hydrogen-steam mixtures at 1200 to 1700°C. For a given 
isothermal oxidation temperature, the oxide layer thicknesses have 
been measured as a function of time, steam supply rate, and hydro- 
gen overpressure. The oxidation rates in the mixtures were com- 
pared with similar data obtained in pure steam and helium-steam 
environments under otherwise identical conditions. The rates in 
pure steam and helium-steam mixtures were equivalent and compa- 
rable to the parabolic rates obtained under steamsaturated condi- 
tions and reported in the literature. However, when the helium was 
replaced with hydrogen of equivalent partial pressure, a significant- 
ly smaller oxidation rate was observed. For high steam supply 
rates, the oxidation kinetics in a hydrogensteam mixture were para- 
bolic, but the rate was smaller than for pure steam or heliumsteam 
mixtures. Under otherwise identical conditions, the ratio of the par- 
abolic rate for hydrogen-steam to that for pure steam decreased 
with increasing temperature and decreasing steam supply rate. 


18684 Irradiation-corrosion evaluation of metals for nu- 
clear waste package applications in — Ronde basalt 
ground water. Nelson, J.L.; Westerman, R.E.; Gerber, F.S 
(Pacific Northwest Lab., Richland, WA). pp rir 128 of Sci- 
entific basis for nuclear waste management VII. McVay, 
G.L. (ed.). New York, NY; Elsevier Science Publishing 
—— Inc. (1984). (CONF-831174—). 
From Materials Research Society annual meeting; Boston, 
MA, USA (14 Nov 1983). 
The corrosion behavior of several iron-base and titanium- 
base alloys was studied in synthetic Grande Ronde Basalt ground 
water at temperatures of 150°C to 250°C and under irradiation 
dose rates to 2 x 10° rad/hr. The objective of these ongoing studies 
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is to help select one or more materials for waste-package canisters 
that will maintain their integrity for time periods up to 1000 yr in a 
nuclear waste repository constructed in basalt. The corrosion rates 
of iron-base alloys under irradiated conditions were generally 2 to 3 
times as high as those obtained on similar materials under nonirra- 
diated conditions. The titanium alloys exhibited low corrosion rates 
but adsorbed si it amounts of hydrogen under irradiated con- 


significan' 
ditions. 6 references, 3 figures, 2 tables. 


18685 Convection in arc weld pools. Oreper, G.M.; 
Eagar, T.W.; Szekely, J. (Massachusetts Inst. of Tech., 
Cambridge). Welding Research Supplement; 307-312(Nov 
1982). Contract AC02-78ER04799. 

A mathematical model was developed to account for con- 
vection and temperature distributions in stationary arc weld pools 
driven by buoyancy, electromagnetic and surface tension forces. It 
is shown that the electromagnetic and surface tension forces domi- 
nate the flow behavior. In some cases, these forces produce double 
circulation loops, which are indirectly confirmed by experimental 
measurements of segregation in the weld pool. It is also shown that 
the surface tension driven flows are very effective in dissipating the 
incident energy flux on the pool surface which, in turn, reduces the 
vaporization from the weld pool. 


3602 Ceramics, Cermets, And Refractories 
REFER ALSO TO CITATION(S) 17821, 18612, 18616, 18705, 19034 


(CONF-840760—20-Rev.) Thermal annealing of Fe 
Seaiinisill its to Gedling Ged colleeten sapeommen. De 
vised version. Farlow, G.C.; White, C.W.; McHar 
Sklad, P.S.; Appleton, B.R. (Oak ~—_ National .» IN 
(USA)). 1 Oct 1984. Contract AC05-840OR21400. 18p. 
NTIS, PC A02/MF A011; GPO Dep. File Number 
DE85007546. 

From Ion beam modification of n:aterials conference; Ithaca, 
NY, USA (16 Jul 1984). 

The effects of ion implantation of AleOs; followed by thermal 
annealing in a reducing environment have been studied and com- 
pared with the results obtained by annealing in an oxidizing envi- 
ronment. For the case of 160-keV implanted Fe, partially coherent 
crystalline precipitates are observed after annealing in an oxidizing 
environment, and evidence is presented that crystalline precipitates 
of a different nature also form during annealing in a reducing envi- 
ronment. The precipitates which form in an oxidizing annealing en- 
vironment have a major channeling axis nearly aligned with the 
AkOs <0001> direction. These precipitates are tentatively identi- 
fied as FesQ,. Lattice damage recovery is also different in the two 
annealing environments. 


18687 eee Simultaneous chemical vapor 
deposition of SiC-dispersed phase composites. Stinton, DP: 
Lackey, W.J. (Oak Ridge National Lab., TN (USA)). 1985. 
Contract AC05-840R21400. 17p. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE85007751. 

From 9. annual conference on composites and advanced ce- 
ramic materials and workshop on testing methods for ceramic 
matrix composites; Cocoa Beach, FL, USA (20 Jan 1985). 

Ceramic composites are being developed because they can 
have high strength and toughness yet retain the normal ceramic at- 
tributes of refractoriness and high resistance to abrasion and corro- 
sion. In the present research, toughened ceramic composites were 
produced by the simultaneous chemical vapor deposition of an SiC 
matrix and a dispersed phase of TiSiz. The morphology of the dis- 
persed phase was found to control the mechanical properties of the 
composite. of coatings in a fluidized bed produced a 
finer and more uniformly dispersed second phase. The conditions 
within the fluidized bed such as temperature, gas composition, and 
hydrogen flow also affected the morphology of the TiSie phase. 
The fracture toughness values for these composite coatings ap- 
proached 5.5 MPaVm at 25°C, which is significantly higher than 
the toughness value for chemically vapor deposited SiC. 
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18688 (CONF-850142—2) Tilt grain boundaries in NiO. 
Merkle, K.L.; Reddy, J.F.; Wiley, C.L. (Argonne National 
Lab., IL (USA)). 1985. Contract W-31-109-ENG-38. 12p. 
NTIS, PC A02/MF A0l; GPO Dep. File Number 
DE85006839. 

From Arizona State University centennial symposium on 
high-resolution electron microscopy; Tempe, AZ, USA (7 Jan 
1985). 

” This paper reports on our first attempts to apply high-resolu- 
tion-electron microscopy (HREM) techniques to the imaging of 
<001> tilt grain boundaries in NiO. Since the (200) interplanar 
spacing in NiO is a/2 = 2.09 A, the new generation of ultra-high 
resolution electron microscopes with a point-to-point resolution 
<2A would be highly desirable for this work. However, the initial 
observations reported here were performed on a JEOL 200CX, op- 
erated at 200 kV. 


18689 (CONF-8410103—8) Characterization of the fa- 
tigue and slow crack growth behavior of partially stabilized 
zirconia ceramics. Tennery, V.J.; Ferber, M.K.; Becher, 
P.F.; Waters, S.B. (Oak —— e National Lab., TN (USA); Il- 
linois Univ. ., Urbana (USA)). 1984. Contract ACO05- 
840R21400. 1lp. NTIS, PC A02/MF A0Ol1; 1; GPO Dep. 
File Number D. 5005240. 

From Automotive technology development contractors’ co- 
ordination meeting; Dearborn, MI, USA (29 Oct 1984). 

The mechanical and physical behavior of two commercial 
MgO partially stabilized zirconia ceramics (Mg-PSZ) were studied 
as a function of temperature, time, stress, and environment. The 
characteristics of the precipitates within the cubic grains in these 
ceramics were studied via x-ray diffraction, (% monoclinic) and di- 
latometry (transformation temperatures). Application of stress to 
these ceramics at temperatures in thee range 800 to 1000°C results 
in an initial strength increase followed by a strength decrease. 
These changes do not occur when no applied stress (a7/sub a/) is 
present. For TS-PSZ at 1000°C, when o/sub a/ = 172 MPa = 0.6 
o/sub f/ (fast fracture strength), the strength increases to ~ 120% 
of the initial strength at ~ 200 h followed by a decrease to = 85% 
of initial strength at 1000 h. The resistance to subcritical crack 
growth at 22°C in these ceramics increases with increase in tough- 
ness and is also sensitive to the local concentration of H2O. Higher 
HO concentration results in accelerated crack growth. 


18690 (CONF-8410103—10) Indirect brazing of structur- 
al ceramics for uncooled diesels. Hammond, P.P.; David, 
S.A.; Woodhouse, J.J. (Oak Ridge National Lab., 
(USA)). 1984. Contract AC05-840R21400. 8p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85005569. 

From Automotive technology development contractors’ co- 
ordination meeting; Dearborn, MI, USA (29 Oct 1984). 

An important technological advance was made recently 
when processes were demonstrated for brazing partially stabilized 
zirconia (PSZ) to nodular cast iron (NCI) at a temperature suffi- 
ciently low (735°C) as not to degrade the properties of NCI. This 
advance was enabled by a new process, termed the active substrate 
process, rather than by the usual active filler metal approach. The 
brazing is performed in vacuum and utilizes treatment of the ceram- 
ic surface with an active agent to trigger wetting and strong bond- 
ing, in conjunction with a ductile, low-melting filler metal. The cast 
iron is specially treated to enable the filler metal to braze to it. 
Single-cycle (one-stage) processes are detailed for joining PSZ to 
NCI with a titanium transition piece (TP) to minimize strain on the 
ceramic and also without the TP. Preliminary data are presented on 
shear strength at the braze interfaces and on resistance to thermal 
shock and thermal cycling of 2.5-cm dia demonstration joints. 


18691 (DOE/ER/45000—1-Vol.22-Pt.3, pp 69-72) Con- 
venient method for the synthesis of rare earth hydrides by the 
use of conventional very high pressure technique. Wakamori, 
K.; Filipek, S.M.; Sawaoka, A. (Tokyo Inst. of Tech., Na- 
gatsuta, Yokohama, Japan; Polish Academy of Sciences, 
Warsawa). 1984. Elsevier Science Publishing Co., Inc., 52 
Vanderbilt Ave., New York, NY 10017. File Number 
TI85002797. (CONF-830763—Pt.3). 

From 9. AIRAPT international high pressure conference; 
Albany, NY, USA (25 Jul 1983). 
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A new method for synthesizig massive rare earth hydrides 
with high hydrogen contents is described. This method can reduce 
the time needed for synthesis of these hydrides by conventional 
way. Thermally decomposed gas from AIH; or MgHe was used to 
synthesize another hydride under high pressure. The method was 
effective to synthesize YbHe 96. YbHe 9. is a black material and is 
metastable in air. The magnetic susceptibility of YbHe 9. resembles 
that of Yb(IIT) compounds. 

18692 (DOE/ER/45000—1V0l.22-Pt.3, pp 81-84) In 
situ high-pressure transformation studies on monoclinic CrF, 
and ZrO:. M.H. (Univ. of Hawaii, 
Honolulu). 1984. Elsevier Science a oe Co., Inc., 52 
Vanderbilt Ave., New York, NY 10017. File Number 


1185002797. (CONF-830763—Pt.3). 
From 9. international high pressure conference; 


Albany, NY, USA (25 Jul 1983). 

Pressure-induced phase formations in CrF, and ZrO. 
have been investigated up to 30 GPa at ambient and high tempera- 
tures by using a diamond anvil pressure cell coupled with a YAG 
laser. In situ x-ray diffraction data reveal that at ambient tempera- 
ture, the monoclinic CrF, (I) transforms into the orthorhombic 
CrF,(II) at ~ 2.7 GPa with molar volume change of ~ 10%. This 
phase transformation is consistent with the general trend observed 
in other rutile-structured difluorides (i.e., rutile structure — distort- 
ed fluorite structure). The monoclinic ZrO.(1) transforms into a 
new tetragonal ZrO,(IV) at ~ 5.0 GPa and then into the orthor- 
hombic ZrO.(V) at ~ 15.0 GPa, with volume changes of 7% and 
8%, respectively. These observations confirm previous findings. It 
appears that pressure suppresses the distortion in CrF: and ZrO, 
and gradually induces them into normal structures at high pres- 
sures. 


18693 (DOE/ER/45000—1-Vol.22-Pt.3, pp 129-131) 
High pressure study of the inhomogeneous BaPb/sub 1-x/Bi/ 
sub x/Os superconductors. Lin, T.H.; Shao, X.Y.; Wu, M.K.; 
Hor, P.H.; Jin, X.C.; Lin, J.H. (Univ. of Houston, TX). 
1984. Elsevier Science Publishing Co., Inc., 52 Vanderbilt 
Ave., New York, NY 10017. File Number 1185002797. 
(CONF-830763—Pt.3). 

From 9. AIRAPT international high pressure conference; 
Albany, NY, USA (25 Jul 1983). 

We have studied the sintered BaPb/sub 1-x/Bi/sub x/Os su- 
perconductors with x = 0.20 and 0.25, resistively and magnetically 
down to 1.2K and up to 20kb. The results show that these samples 
are inhomogeneous and there exists a strong Josephson-coupling be- 
tween the superconducting parts, although Josephson current ap- 
pears in only the x = 0.25 sample. A re-entrant superconducting 
transition was observed resistively in the x = 0.25 sample. While 
pressure does not affect the overall nature of the coupling between 
the superconducting components, is influences the re-entrant transi- 
tion. The results are to be discussed with the theory. 


18694 (DOE/ER/45000—1-Vol. ee pp 133-136) 
Phase and chemical transformation of rare earth metal com- 
gaunie-tendaee tials Stent ooaaians., aatakee, S.S. (Inst. of 
Physical-Technical Measurements, Moscow, USSR). 1984. 
Elsevier Science Publishing Co., Inc., 52 Vanderbilt Ave., 
New York, NY 10017. File Number "T185002797. (CONF- 
830763—Pt.3). 

From 9. AIRAPT international high pressure conference; 
Albany, NY, USA (25 Jul 1983). 

The compounds of rare earth metals (REM) are useful 
object for systematic studies, due to monotonous changing of prop- 
erties of the elements in the lanthanide row, and as well due to 
wide variety of crystal types formed by these compounds. In the 
present lecture the author reports the studies of phase transitions 
and chemical reactions caused by dynamic compression of individ- 
ual compounds or their mixtures. 


18695 (DOE/ER/45000—1-Vol.22-Pt.3, pp 171-173) In- 
fluence of explosion on some ceramic materials. Staver, 
A.M.; Deripasko, V.T.; Saveliev, A.A.; Khudiakov, A.V. 
(Lavrentiev Inst. of Hydrodynamics, Novosibirsk, USSR). 
1984. Elsevier Science Publishing Co., Inc., 52 Vanderbilt 
Ave., New York, NY 10017. File Number 1185002797. 
(CONF-830763—Pt.3). 
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From 9. AIRAPT international high pressure conference; 
Albany, NY, — (25 Jul 1983). 

Defects in ceramic materials due to radiation and explosive 
actions are investigated. Interaction of the radiation defects with 
the shock-induced defects is studied. Two types of specimens of 
BeO-powder, one of which was first exposed to radiation in a nu- 
clear reactor, were explosively treated under identical conditions. 


18696 (DOE/ER/45086—4) Test and modeling for sin- 
tering - aay report, ea eae 
Doremus, R.H.; (Rensselaer _P meme 
Inst., Troy, NY (USA). t. of Materials 

1985. Contract FG02-84ER4 . NTIS, A 


A01; GPO Dep. File Number DE8 761. 

Goal of this work is to understand better mechanisms and 
morphology changes during sintering of alumina. We have pre- 
pared pure alumina powders by precipitation from solution and also 
commercial powder. 


tended the work to sintering of mixed alumina-chromia powders. 


18697 (DOE/ET/12241—T1) 
ceramic structural 


tride. Final technical report. Moby ore Uni 
ae Mar 1982. Contract FG01-78ET12241. 62p. 
04/MF A01; 1; GPO Dep. File Number D: 

nw Tctinas de ikaicn decane 
ties of reaction bonded silicon nitride has been studied using scan- 
ning electron and optical microscopy, X-ray diffraction analysis, 4 
pt. bend test, and intrusion porosimetry. It has been shown 
that presintering at 1050°C will not affect the final nitrided proper- 
ties. At 1200°C, the oxide layer is removed, promoting the forma- 
tion of B-phase silicon nitride. Presintering at 1200°C also results in 
compact weight loss due to the volatilization of silicon, and the for- 
mation of large pores which severely reduce nitrided strength. The 
development of the structure of sintered silicon compacts appears 
to involve a temperature gradient, with greater sintering observed 
near the surface. 


18698 (@OE/ET/12241—T2) 2 ee development for 
structural components: the 


technical report. Senate 

(USA)). Mar 1982. Contract FG01-78ET12241. op. NTIS, 
PC A04/MF AO1; 1; GPO Dep. File Number DE85008108. 

The influence of a presintering of silicon on the final proper- 
ties of reaction bonded silicon nitride has been studied using scan- 
ning electron and optical microscopy, x-ray diffraction analysis, 4 
pt. bend test, and mecury intrusion porosimetry. It has been shown 
that presintering at 1050°C will not affect the final nitrided proper- 
ties. At 1200°C, the oxide layer is removed, promoting the forma- 
tion of B-phase silicon nitride. Presintering at 1200°C also results in 
compact weight loss due to the volatilization of silicon, and the for- 
mation of large pores which severely reduce nitrided strength. The 
development of the structure of sintered silicon compacts appears 
to involve a temperature gradient, with greater sintering observed 
near the surface. 


18699 (DOE/NASA—2801-1) -metal- 
alumina. Tiegs, T.N.; Moorhead, A.J. (Oak Ridge National 
Lab., TN (USA)). Feb 1985. Contract AC05-840R21400. 
. (NASA-CR—174687; ORNL/TM—9518). NTIS, PC 
A03/MF A01; GPO Dep. File Number DE85008145. 
Hot-pressed alumina with a fine dispersion of Cr metal parti- 
cles showed good fracture toughness (K/sub Ic/ = 8 MPa.m/sup 
1/2/) and thermal shock resistance. However, the fracture strengths 
of these materials were relatively low (190 to 240 MPa vs 350 to 
580 MPa for pure alumina). The good fracture toughness and ther- 
mal shock resistance were found to be related to the relatively 
large-grain duplex microstructure of the hot-pressed materials. The 
fracture toughness of alumina with dispersions of Ni and Pt was 
found to be inferior to that of the AlO3;-Cr materials. Hot-pressed 
solid solutions of AlzO3-Cr2Os3 also showed good fracture toughness 
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seem = 7.3 to 7.7 MPa.m/sup 1/2/), which was again due to 
the development of a relatively large-grain — microstructure. 
Implications of these results for dispersion-metal hardening of zir- 


Foger. "H. nee. 
German). Hrs ms (US Sales Only), PC A08/MF AOI. File 
Nouher DE8575048 


Published in fl form only. 
In IKF annual report 1983. 


18701 Auger-electron spectra from boron carbide. 

Madden, H.H.; Nelson, G.C. (Sandia National Laboratories, 

Albuquerque, New Mexico 87185). Physical Review [Section] 
B: Condensed Matter; 31: No. 6, 3667-3671(15 Mar 1985). 

Auger electron spectroscopy (AES) has been used to study 

the surface composition and electronic structure of hot-pressed 

i samples had bulk compositions of 


(VB) of the samples, the shapes of the B KVV and C KVV 
ines were not found to be dependent on the stoichiometry of the 
sample, indicating that the local chemical bonding, respectively, for 
and for C does not change significantly in going from BeC to 
C. Comparisons of the Auger line shapes with site-specific pro- 
jected VB ity-of-states calculations for BisC, by Armstrong et 
Crystallogr. Sect. B 39, 324 (1983)] indicated at least a 
agreement between theory and experiment in terms of the 
VB bandwidth. The shapes of the Auger lines indicate that 

p VB electrons take part in the Auger decays. 


situ Raman spectroscopic study of ——- 

lized zirconia attack by molten sodium vanadate. Hamilton, 

J.C.; Nagelberg, A.S. (Sandia National Labs., Livermore, 

CA). —— of the American Ceramic Society; 67: 686- 
690(Oct 1984). 

Raman spectroscopy has been used to study the molten salt 


oclinic phase, concurrent with chemical changes in the molten salt 
layer in contact with the ceramic. These in situ measurements were 
complemented by conventional postexposure examination and by 
postexposure Raman measuremnts. The rate of attack was found to 
be quite sensitive to the mole fraction of vanadate in the molten salt 
solution. 28 references. 


Investigation of ZrO2/mullite solid solution by 
ray spectroscopy and electron diffraction. 
, Kilian K.M.; Moya, J.S.; Osendi, M.L; 
Thomas, G. (Lawrence Berkeley Lab., Univ. of California 
, Berkeley, CA). Acta Metallurgica; 32: No. 10, 
1601- 1607(Oct 1984). 

A mullite/15 vol.%ZrO. composite was analyzed using the 
techniques of microdiffraction and energy dispersive X-ray spec- 
troscopy (EDXS). The EDXS results indicate that there is a signifi- 
cantly high solid solubility of mullite in zirconia and zirconia in 
mullite; microdiffraction results suggest that ordering occurs in the 
ZrOx(ss) phase based on the presence of forbidden reflections for 
the P 2:/c space group of monoclinic zirconia. The presence of a 
secondary phase at the grain boundaries, either amorphous or crys- 
talline, has not been generally detected throughout the bulk. The 
results provide experimental evidence for the hypothesis of Moya 
and Osendi that the increased toughness and flexural strength of 
these composites are related to solid solution effects rather than to 
transformation or microcrack toughening mechanisms. 
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REFER ALSO TO CITATION(S) 18687 


18704 (BNL—35496) Development of concrete polymer 
materials. Fontana, J.J. (Brookhaven National Lab., Upton, 
NY (USA)). Oct 1984. Contract AC02-76CH00016. 34p. 
(CONF-850497—1). NTIS, PC A03/MF A01; GPO Dep. 
File Number DE85005957. 

From 4. technical conference on reinforced plastics in corro- 
sion and construction applications; Las Vegas, NV, USA (9 Apr 
1985). 

. The properties of PC make it suitable for the repair of con- 
crete structures and for the placement of impermeable, skid-resist- 
ant overlays. PC patching can be cast-in-place and will cure rapidly 
over a wide range of temperatures (20°F to 100°F), develop high 
strengths in a few hours, and bond well to portland cement con- 
crete. Two methods of application and several monomer systems 
have been used with success for the installation of PC overlays. To 
date, the feasibility of using PC liners for steel pipe, vessels, or 
tanks to extend their service life in geothermal environments has 
been confirmed. Aggressive corrosive fluids do not cause deteriora- 
tion in specially designed PC at temperatures close to 250°C. Com- 
mercial methods for the application of such liners have been devel- 
oped and shown to be cost effective. The insulation of LNG im- 
pounding dike installations with IPC composites has been shown to 
be feasible. The safety benefits accrued from such installations will 
reduce the hazards of explosive mixtures in the event of an acciden- 
tal LNG spill. The use of IPC as a dike insulation will be imple- 
mented as early as spring 1985. 17 references, 16 figures. 


18705 (CONF-850122—2) Development of a new, faster 
process for the fabrication of ceramic fiber-reinforced ceramic 
composites by chemical vapor infiltration. Caputo, A.J.; 
Lackey, W.J.; Stinton, D.P. (Oak Ridge National Lab., TN 
(USA)). 1985. Contract AC05-840R21400. 19p. NTIS, PC 
A02/MF A01; 1; GPO Dep. File Number DE85007550. 

From 9. annual conference on composites and advanced ce- 
ramic materials and workshop on testing methods for ceramic 
matrix composites; Cocoa Beach, FL, USA (20 Jan 1985). 

A new, faster process was developed for the fabrication of 
ceramic fiber-reinforced, ceramic-matrix composites by chemical 
vapor infiltration. Process and equipment improvements led to the 
fabrication of preforms with a higher fiber content, and infiltration 
improvements led to reduced infiltration run times and increased in- 
filtrated densities. These improvements have produced composites 
with not only higher flexural strengths but also high strain values. 


18706 (CONF-8410103—7) Particulate and whisker 
toughened alumina composites. Tie T.N.; Becher, P.F. 
(Oak Ridge National Lab., TN SA)). 1984. Contract 
AC05-840R21400. 8p. NTIS, PC A02/MF A0Ol1; 1; GPO 
Dep. File Number DE85005239. 

From Automotive technology development contractors’ co- 
ordination meeting; Dearborn, MI, USA (29 Oct 1984). 

Two approaches have recently been examined for achieving 
an increase in K/sub Ic/ in a ceramic matrix composite system with 
AlkOs as the matrix in both cases. In one approach, studies were 
conducted to determine if submicron metal particles distributed in 
the alumina matrix could effectively increase K/sub Ic/. Fracture 
surface and microstructural analyses of these composites indicated 
that the observed increases in K/sub Ic/ were due to a relatively 
large grain duplex microstructure developed in the AlO; during 
densification. This same duplex microstructure resulted in reduced 
fracture strength. For the other approach, the concept of utilizing 
SiC whiskers in a ceramic matrix has been studied and the results in 
the AlkOs-SiC whisker system have been particularly encouraging. 
For the initial experimental work, the composites were hot pressed 
to essentially theoretical density. In later work, some success has 
been achieved in pressureless sintering these composites. The SiC 
whisker reinforced alumina composites were shown to have im- 
proved fracture toughness and strength compared to conventional 
monolithic alumina. For example, at a 20 vol % whisker cencentra- 
tion, fracture toughness (K/sub Ic/) and flexural strength were 8.3 
MPa.m/sup 1/2/ and 650 MPa at room temperature, respectively. 
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Equally important, is that these 
stant up to temperatures of 1000°C. 


3604 Polymers And Plastics 
REFER ALSO TO CITATION(S) 19037 


(DOE/ER/45044—T1) Novel polymeric Li* and 
Cd* fast ion materials: 


ugust 1, ebruary 31, Angell, C.A. (Purdue 
Univ., Lafayette, IN (USA). Dept. of Chemistry). Feb 1985. 
Contract AC02-83ER45044. 8p. NTIS, PC A02/MF A0Ol; 
GPO Dep. File Number DE8 355. 

Results of research performed during the one year of tenure 
of this contract before its conversion to a grant-type support are re- 
ported. Ionic polymer preparations are described. Unpolymerized 
ionene type salts and salt mixtures with different anions are dis- 
cussed, and some novel rotator phase fast ion conductors are re- 


Set erage unt Kinetic model for predicting 
rates in combined radiation-thermal en- 
3 ugh, R.L. (Sandia National 
ue, NM (USA)). 1985. Contract AC04- 
*CONF-830417—1). NTIS, PC A02/MF 

Dep. File Number 185002629. 
Mocs 100: seshanah of the American Chemical Soci- 


te: et Fh ee Apr re 

A general theoretical model has been derived for the case of 
oxidative degradation dominated by the slow breakdown of hydro- 
peroxide species. The model has been used to predict the general 
dose-rate behavior for this mechanism. The model also suggests a 
method for creating isothermal dose-rate curves through a time- 
temperature-dose-rate superposition procedure which utilizes no ad- 
justable parameters. The superposition procedure and the kinetic 
model are quantitatively verified using accelerated aging laboratory 
data and real-time nuclear power plant aging data on a PVC mate- 
rial. 


18709 (SAND—84-2115C) Degradation mechanisms and 
Gandis Nata Leta Abequecte Nad” Gillen, K.T. 
(Sandia National Labs., uerque, NM ‘(USA)). 1985. 
Contract ACO4-TODEOUTES. @ (CONF-850417—6). 
NTIS, PC A02/MF AO! - GPO, PO Dep. File Number 
1185003251. 

From 189. national meeting of the American Chemical Soci- 


ety; Miami, FL, USA (28 Apr 1985). 

The fundamental mechanisms underlying the chemical deg- 
radation of polymers can change as a function of environmental 
stress level. Wee Sele comin, Sean ceangennnne Sap eames 

degradation 


tation of aging tests. Oxidative degradation is a predominant mech- 
anism for many polymers exposed to a variety of different environ- 
ments in the presence of air, and there are two mechanistic consid- 
erations which are widely applicable to material oxidation. One in- 
volves a physical process, oxygen diffusion, as a rate-limiting step. 
This mechanism can predominate at high stress levels. The second 
is a chemical process, the time-dependent decomposition of perox- 
ide species. This leads to chain branching and can become a rate- 
controlling factor at lower stress levels involving time-scales appli- 
cable to use environments. The authors describe methods for identi- 
fying the operation of these mechanisms and illustrate the dramatic 
influence they can have on the degradation behaviors of a number 
of polymer types. Several commonly used approaches to acceler- 
ated aging tests are discussed in light of the behaviors which result 
from changes in degradation mechanisms. 9 references, 4 figures. 


and trapping processes in 
films. — S.R.; Arnold, 
ia National Laboratories, ag New 
Mexico 87185). Journal of Applied Physics; 57: No. 7, 2532- 
2537(1 Apr 1985). 


Pt Of Physics, State University of New 
of Physics, ni 

York at Stony Brook, Stony Brook, New York 11794). 
Physical Review [Section] B: Condensed Matter; 31: No. 6, 
3785-3788(15 Mar 1985). 


REFER ALSO TO CITATION(S) 17996, 18010, 18017, 18051, 18100, 18135, 
18301, 18692, 18891, 19534 


18712 (CONF-850415—1) Solid-particle erosion of mull- 
ite. Morrison, C.T.; Routbort, J.L.; Scattergood, R.O. (Ar- 
onne National Lab., IL (USA); North Carolina State 
i (USA)). 1984. Contract W-31-109-ENG-38. 
A02/MF A01; GPO Dep. File Number 


couver, Canada (14 Apr 1985). 

Erosion studies on mullite were performed in order to com- 
pare the erosion behavior of a commercial ceramic with that of the 
more model ceramics previously tested. Angular AlsO; particles 
whose mean diameters, D, were varied from 37 to 270 um 
used as the erodent, with velocities of 60 to 100 m/s. Results 


agreement with the general predictions of the models. The 
dependence of AW is exponential, its value decreasing with increas- 


(Northwestern Univ., Evanston, IL (USA)). 14 
Contract AC02-79ER10390. 19p. NTIS, PC A 
GPO Dep. File Number DE8 ; 


ments, photocapacitance, and spectrally resolved photocurrent 





(@OE/ER/13212—1) Hall mobility in fluid argon. 
report, December 1, 1983-January 1, 1985. Ascar- 
ue Univ., Lafayette, IN (USA)). Feb 1985. 
. NTIS, PC A02/MF AOI; 
1; GPO Dep. File Number D 5007288. 

Initial measurements, carried out on a 9-inch Varian magnet, 
gave a mobility of 1600 cm*/Vs. The Hall signal, however, was not 
as great as expected, and an excessive stray magnetic field was 
found. The system, hence, was rebuilt. The theory of mobility of 
electrons in liquefied rare gases is discussed, including scattering by 
density fluctuations and phonon scattering. (DLC) 


18715 (DOE/ER/45026—1) Improvement in high mag- 
netic field behavior of vanadium-gallium superconductors by 
enhancement of Progress report. 
Tedrow, P.M.; Meservey, R. usetts Inst. of Tech., 
Cam (USA). iene Bitter National et Lab.). i 
Feb 1984. Contract AC02-83ER45026. 3p. S, PC A02/ 
MF A011; GPO Dep. File Number DE8 332. 

Thi edi: abietid tots uo itn quake ei tendetniling ofthe 
effect of spin paramagnetism on the critical magnetic field of vana- 
dium-gallium superconductors and the increase of that critical field 
by enhancing the rate of spin-orbit scattering. 


A08/MF ‘AOl. File Number DE85750485. 
Published in summary form only. 
In IKF annual report 1983. 


18717 ((KF—43, pp 83) Depth distribution of radiation 
damage in silicon after proton irradation. Wondrak, W.; Bau- 
mann, H.; K. 1983. (in German). NTIS (US Sales 
Only), PC A08 AO01. File Number DE85750485. 
Published in summary form only. 

In IKF annual report 1983. 


2 pp 84-85) Dependence of the defect 
rate by electrons in silicon on the irradiation dose 
energy. Wondrak, W.; Baumann, H.; Bethge, K. 
. Un German). NTIS (Us Sales Only), PC A08/MF 
AO01. File Number DE85750485. 
Published in summary form only. 
In IKF annual report 1983. 


(IKF—43, pp 87-88) Measurement of the time-re- 
solved defect production and annealing in silicon after elec- 
tron beam annealing. Langfeld, E.; Baumann, H.; Bethge, 
K.; Krimmel, E. 1983. (In German). NTIS (US Sales Only), 
PC A08/MF A01. File Number DE85750485. 

Published in summary form only. 

In IKF annual report 1983. 


18720 (S-T—1119) Dendritic growth from amorphous 
matrix. Laorchan, V. (Ames Lab., TA (USA)). Jan 1985. 
Contract W-7405-ENG-82. 67p. NTIS, PC A04/MF AO}; 1; 
GPO Dep. File Number DE85007630. 

The morphological development of tridymite, SiO. precipi- 
tated from a soda-lead-silicate glass was studied under isothermal 
conditions. Two different morphologies were observed in this 
study, i.e., hexagonal and trigonal. These morphologies were de- 
pendent on undercooling and they changed from plates at small un- 
dercoolings to dendrites and spherulites with increasing undercool- 
ing. The growth rate, V, and tip radius, rho, of dendrite were stud- 
ied as a function of undercooling. The dendrite tip stability crite- 
rion, V/tho/? = constant, was found to be invalid for this system 
at high undercooling. The ratio of dendrite tip radius, rho, and ini- 
tial secondary spacing was found to be constant, equal to 2.0, over 
the undercooling range of 150 K. The growth and dissolution rates 
are found to be controlled by the same mechanism. 
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18721 (Juel—1938) Permeation of gases through solids. 
Pt. 1. Leyers, H.J. (Kernforschungsanlage Juelich G.m.b.H. 
(Germany, F.R.). Inst. fuer Reaktorentwickl . Jul 1984. 
142p. (in German). NTIS (US Sales Only), A07/MF 
AO1. File Number DE85750528. 

First the laws for stationary permeation of gases through 
solids are reviewed and further developed from a thermodynamic 
point of view. Further on an attempt to describe instationary per- 
meation is outlined. 


18722 (LBL—18897) Heavy ion Rutherford Backscatter- 
ing Spectrometry (HIRBS) for the near surface characteriza- 
tion of electronic materials. Yu, K.M. (Lawrence Berkeley 
Lab., CA (USA)). Dec 1984. Contract AC03-76SF00098. 
95p. NTIS, PC A05/MF A0Ol1; 1; GPO Dep. File Number 
DE85007632. 

The use of heavy ion projectiles for Rutherford Backscatter- 
ing Spectrometry (RBS) provides several potential advantages over 
conventional RBS with ‘He beams. Among these advantages are 
the improved mass resolution for heavy elements (>50 amu) and 
the increased accessible depth of analysis. A series of experiments 
using 20-MeV **O beam backscattered from a variety of targets 
was performed in order to examine the potential advantages of 
heavy ion RBS in the near-surface characterization of semiconduc- 
tors with masses >50 amu. Important questions such as mass reso- 
lution, depth resolution, isotopic effects, absolute sensitivity and 
minimum detectable limit of impurities were investigated. Ion im- 
plantations and multiple layered structures on GaAs substrates as 
well as metal germanide systems were studied. The development of 
the method in conjunction with the channeling technique is also 
discussed. 


18723 (PB—85-120293/XAB) Fly ash as a component in 
campenty- Final report. Rose, J.G.; Floyd, R.K. (Kentucky 
Uni m (USA). Inst. for "Mining and Minerals Re- 
search. [1980]. ‘45p. (IMMR—80-050). NTIS, PC A03/MF 


Power plant fly ash samples were collected from the 18 
coal-fired public service electrical power generating plants in Ken- 
tucky. Physical and chemical properties of the different fly ashes 
were determined. The widely variable fly ashes were used as a sub- 
stitute for varying amounts of portland cement in concrete mixes. 
Cement/fly ash combinations were also coupled with a partial re- 
placement of natural river sand with crushed limestone sand. The 
effects of these substitutions on concrete strength, workability, air 
entrainment, and durability were determined under varying mixing, 
curing, and exposure conditions. 


18724 Evidence for graphitic-type bonding in glow dis- 
charge hydrogenated amorphous silicon carbon alloys. Mahan, 
A.H.; von Roedern, B.; Williamson, D.L.; Madan, A. (Solar 
Energy Research Institute, Golden, Colorado 80401). Jour- 
nal of Applied Physics; 57: No. 8, 2717-2720(15 Apr 1985). 
Contract AC02-83CH10093. 

Amorphous silicon carbon (a-SiC:H) films have been depos- 
ited by the glow discharge technique using SiH, and CH, gas mix- 
tures. At high discharge powers and low deposition chamber pres- 
sures, evidence for graphitic-type bonding in C-deficient a-SiC:H is 
found and correlations are made between the appearance of this 
bonding with significant changes in the electronic and structural 
properties. This graphitic-type bonding can be minimized by signifi- 
cant H attachment to C via CH/sub n/ (n = 2, 3) bonding. This 
results in a-SiC:H films with low gap state densities and sharp 
Urbach tails. 


18725 Biomolecular deposition on multiple field-emitter 
tips. Panitz, J.A. (Sandia National Laboratories, Albuquer- 
que, New Mexico 87185). Review of Scientific Instruments; 
56: No. 4, 572-574(Apr 1985). 

A deposition fixture is described for placing proteins and nu- 
cleic acids onto field-emitter tips from aqueous solution. The fixture 
allows the coverage of these species on each of four tips to be inde- 
pendently selected by an appropriate choice of deposition param- 
eters. Common rinsing volumes can be used without cross contami- 
nation of the tips. Four tips can be dosed in 20 min, the time previ- 
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ously taken to cover one tip with biological molecules. The fixture 
makes molecular de”’...tion from aqueous solution both simple and 
routine. 


Irregularities in helium release rates from metal 
ditritides. ya D.J.; Provo, J.L. (Sandia National Lab- 
ote Pins saiea Oh Ne ue, New Mexico 87185). Journal of Ap- 

No. @ 6, 1855-1860(15 Mar 1985). Contract 
COA TED EOOTES 


Helium release rates from erbium and zirconium ditritide 
films were measured with 3-s time resolution. All films exhibited 
some variability in *He release rates on this time scale, but the non- 
uniformity of the release rate was greatest for samples undergoing 
the transition into accelerated release, which occurs when the oc- 
cluders approach the maximum quantities of helium that they can 
retain. The *He release rate variability appeared to be associated 
with the spontaneous release of helium in bursts of about 10° atoms. 
The release of bursts of helium was also stimulated by vibrating or 
flexing the film substrates. Although these effects are not expected 
based on the diffusion of isolated helium atoms of the lattice, the 
effects of temperature on helium release rates were consistent with 
the diffusion model. These observations lead to the conclusion that 
two distinct mechanisms are responsible for the release of helium 
from the metal ditritide films. 


18727 ee eee formation in the glow-discharge 
deposition of phosphorus-doped hydrogenated amorphous — 
con. Kampas, F.J.; Vanier, P.E. (Division of Metallur, 
Materials Science, Brookhaven National Laboratory, oe 
New York 11973). Physical Review [Section] B: Condensed 
Matter; 31: No. 6, 3654-3658(15 Mar 1985). 

A quantitative theory (with no fitted parameters) of the 
doping of n-type hydrogenated amorphous silicon deposited by 
glow discharge from phosphine-silane mixtures is presented. Film 
growth results from the reaction of neutral Si.dangling bonds on 
the film surface with SiHs radicals. Fourfold-coordinated P donors 
are produced by the reaction of PHs with positively charged Si 
dangling bonds. This theory explains the dependence of the donor 
concentration, the dangling-bond concentration, and the Fermi 
level of the film on the phosphine concentration in the discharge. 


18728 Electronic structure of transition-atom impurities 
in GaP. Singh, V.A.; Zunger, A. (Solar Energy Research 
Institute, Golden, Colorado 80401 and Department of Phys- 
ics, University of Colorado, Boulder, Colorado 80309). 
Physical Review [Section] B: Condensed Matter; 31: No. 6, 
3729-3759(15 Mar 1985). 

We describe the elements of the electronic structure and the 
chemical trends in cation-substitutional Cr, Mn, Fe, Co, Ni, Cu, and 
Zn impurities in GaP and Fe in InP. First, using the recently devel- 
oped method of Fazzio, Caldas, and Zunger, we deconvolute the 
observed acceptor, donor, and intracenter d—<d( excitation energies 
into a one-electron mean-field contribution and a many-electron 
multiplet correction. Then, using the self-consistent quasiband crys- 
tal-field Green’s-function method of Lindefelt and Zunger, we 
show that one-electron theory explains the magnitudes and the 
trends in the mean-field part of the observed transition energies 
(evaluated as differences in total energies). Many-electron contribu- 
tions are found to be sizable, and are responsible for the nonmono- 
tonic trends of the observed acceptor energies with the impurity’s 
atomic number and a reduction in the Mott-Hubbard Coulomb en- 
ergies. We discuss in detail the impurity-induced energy levels (gap 
states as well as resonances), the photoionization and intracenter ex- 
citations, the attenuation of the Mott-Hubbard Coulomb repulsion 
energies with the attendant plurality of charge states, the self-regu- 
lating response of the electron density to excitations, and the nature 
of the transition-atom—host chemical bond with its relationship to 
the structure of bulk 3d phosphides. 


be Effect of c-axis dispersion on the optical properties 

of acceptor-type graphite intercalation compounds. Hoffman, 
D.M.; Eklund, P.C.; Heinz, R.E.; Hawrylak, P.; Subbas- 
wamy, K.LR. (Department of Physics and Astronomy, Uni- 
versity of Kentucky, Lexington, Kentucky 40506). Physical 
Review [Section] B: Condensed Matter; 31: No. 6, 3973- 
3979(15 Mar 1985). Contract FG05-84ER45151. 


is dispersion pro- 
vides a natural explanation for the widths of both of these features. 


18730 inelastic neutron scatter- 
; Skoeld, K.; Price, 
D.L.; Kleb, R. (Department of Physics, Universtiy of Illi- 
nois at Urbana-Champaign, Urbana, Illinois 61801). Physical 
Review Letters; 54: 9, 909-912(4 Mar 1985). Contract 
AC02-76ER01198;W-31- 109-ENG-38. 

The inelastic scattering of neutrons by liquid 5He at 0.2 K 
and saturated vapor has been measured for momentum 
transfers in the range 10 A~'<Q<16 A~*. The observed scattering 
function is well described, within statistical uncertainties, by a 
Giusy qiattond ot thd teaaih eamaag Tas eomnelinaie wae 
per atom, obtained from the width of the scattering function, is 8.1/ 
sub -1.3//sup +1.7/ K. 


18731 Na-induced bonding and bond-length changes for 
CO on ee A near-edge x-ray-absorption fine-structure 
study. Sette, F.; Stoehr, J.; *Kollin, E.B.; a D.J.; 
Gland, J.L.; Robbins, Sul; Johnson, ALL. "(AT & wy Bell 
Laboratories, Murray Hill, New Jersey 07974). Physical 
Review Letters; 54: No. 9, 935-938(4 Mar 1985). Contract 
AC03-76SF00098. 

Near-edge x-ray absorption fine-structure studies above the 
C and O K edges for CO on Pt(111) reveal a 4-eV shift of the o 
shape resonance when Na(0.2 monolayer) is coabsorbed. This 
allows determination of a Na-induced (0.12 +- 0.03)-A expansion of 
the C-O bond. Na does not affect the vertical molecular orientation 
on the surface. Reduction and broadening of the 1s—>27( resonance 
and the CO bond lengthening in the presence of Na signifies sub- 
stantially increased metal to CO backbonding. 


18732 Nuclear-magnetic-resonance studies and molecular- 
dynamics simulations of the structure of sodium — 
late glasses: Evidence of non-tetrahedrally-coordinated 
lium. Dell, W.J.; Mulkern, R.V.; Bray, P.J.; Weber, MJ; 
Brawer, S.A. ent of Physics, Brown University, 
Providence, Rhode Island 02912). Physical Review [Section] 
B: Condensed Matter; 31: No. 5, 2624-2633(1 Mar 1985). 

*Be and °F NMR techniques are used to gain information 
about the short-range order in two beryllium fluoride glasses: A 
simple BeF2 glass and a NaFx2BeF2 glass. The magnitude of the 
average quadrupole coupling constant for *Be sites is deduced from 
the location of the first-order satellites and from low-frequency 
second-order broadening of the central transition of the °Be spec- 
trum. The average quadrupole coupling constant for the binary 
glass was a factor of 4 larger than for BeF, glass. It is argued that 
this is consistent with the existence of non-tetrahedrally-coordinat- 
ed Be ions in the sodium fluoroberyllate glass. The central transi- 
tion of the *Be NMR spectrum for the nominally pure BeF2 glass 
exhibited an anomalous narrow line which may be due to the pres- 
ence of Be metallic clusters. The linewidth of the F resonance 
and the 1°F spin-lattice relaxation time, T:, of the two glasses were 
also studied as a function of temperature. These measurements indi- 
cate that there is some motion of the fluorines in the binary sample 
slightly above its transition temperature of 388 K. The two glasses 
were simulated by methods of molecular dynamics. It was found 
that whereas in simple BeF, glass virtually all of the Be ions were 
tetrahedrally coordinated by four F ions, in multicomponent glasses 
a large number of Be ions have five F ions in the first coordination 
shell. This is qualitatively consistent with the experimental observa- 
tions. Meaningful quantitative predictions of the effective °Be qua- 





drupole coupling constants for the two glasses failed, however, be- 
cause the simulated glasses are more disordered than glasses pre- 
pared in the laboratory. There is a broad distribution of F—Be—F 
angles in the simulated BeF; glass. 


K-shell citation of solid Nz, CO, NO, On, 
and N:O. Rosen! R.A.; Love, P.J.; LaRoe, P.R.; Rehn, 
V.; Parks, C.C. (Michelson Laboratories, Physics Division, 
Naval Weapons Center, China Lake, California ae 
Physical Review [Section] B: Chndineed Matter; 31: No. 5, 
2634-2642(1 Mar 1985). 

Excitation spectra of photon-stimulated ion desorption 
(PSID) and total photoelectron yield at C K, N K, and O K ab- 
sorption edges are reported and compared with appropriate pub- 
lished spectra of the gas phase. Analyses of the PSID spectra based 
on the three-step Knotek-Feibelman process result in identification 
of Auger-generated ionic dissociative states which are consistent 
with published results of gas-phase electron-energy-loss studies. The 
Auger-generated ionic molecular dissociative state is shown to in- 
volve two valence-level holes and one excited-state electron in sev- 
eral cases. The most prominent feature in all solid-phase spectra is 
identified with the photo, ls—( molecular excitation 
which is observed at all three K-absorption edges in both electron 
and ion excitation spectra. This resonance excitation is a single peak 
in Na, CO, and Oz solids, but is split in solid NzO by 3.9 eV and in 
solid NO by 1.3 eV. In N:O the splitting is due to the inequiva- 
lence of the two nitrogen atoms, while in NO it is due to intermole- 
cular charge transfer in the NO dimers, of which the solid is com- 
posed. The 1s—»-7( excitation energies are found to be smaller in 
solid Nz and NO by 0.4 to 0.7 eV, compared to the gases. Spec- 
trally dependent ionic fragmentation patterns are presented and 
compared with available data on the gas-phase photodissociative 


18734 Critical properties of pure and randomly dilute 
aluminum garnet. Hastings, J.M.; Corliss, L.M.; 
t, Brookhaven Na- 


Kunnmann, W. ( Departmen 
tional Laboratory, Upton, New York 11973). Physical 


Review [Section] B: 
Mar 1985). 

Critical properties of the Ising antiferromagnet, dysprosium 
aluminum garnet (DAG), have been studied by neutron scattering 
techniques in polycrystalline specimens of the pure compound and 
in samples containing 1 at. % and 5 at. % yttrium substituted for 
dysprosium. All samples were prepared by a precipitation technique 
to ensure homogeneously random yttrium substitution. Critical indi- 
ces and amplitudes for pure DAG showed satisfactory agreement 
with theory, lending confidence in the powder method and suggest- 
ing that the anomalously low value of 8 obtained with single crys- 
tals may have been caused by extinction. In the case of the diluted 
samples, the value of 8 increased as expected on the basis of recent 
calculations of Newman and Riedel. However, the temperature de- 
pendence of the correlation range parameter exhibited an anomaly 
for which there is at present no explanation applicable to an Ising 
system: The range parameter remained essentially “infinite” be- 
tween T/sub N/ and an “upper critical temperature,” above which 
it exhibited a normal power-law decrease. 


B: Condensed Matter; 31: No. 5, 2902-2907(1 


» Iowa State Univer- 
sity, Ames, Iowa 5001 * Paeie is Review [Section] B: Con- 
densed Matter; 31: No. 5 3167 31681 Mar 1985). Contract 
W-7405-ENG-82. 

A selective 180° pulse in the z direction is shown to refocus 
the second-order broadening of the (1/2)-(1/2) central transition in 
the spin-(5/2) nucleus *”Al. Evidence for this refocusing is the for- 
mation of an echo after transverse magnetization is created by a se- 
lective 90° x pulse, and the p/sub z/ pulse following the initial 
decay leads to a rise and decay of magnetization. Implications for 
as NMR of weak quadrupolar nuclei in solids are dis- 
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18736 Quantum Monte Carlo study of a spin-1/2 chain. 
Satija, I; Wysin, G.; Bishop, A.R. (Theoretical Division and 
Center for Nonlinear Studies, Los Alamos National Labora- 
tory, Los Alamos, New Mexico 87545). Physical Review 
(Section B: Condensed Matter; 31: No. 5, 3205-3208(1 Mar 
5 

An efficient finite-temperature quantum Monte Carlo simula- 
tion is described for nearest-neighbor spin-(1/2) models in the pres- 
ence of external magnetic fields. The method is used to study the 
specific heat and susceptibility of ferromagnetic easy-plane cases 
with an in-plane magnetic field, and is applied to the one-dimen- 
sional magnet (CsHi: NHs)CuBrs. 


18737 The system Agl-AgBr: Energetic consequences of 
defect in single-phase and two-phase regions. 
Khandkar, A.; Navrotsky, A.; Tare, V.B.; Wa 
— | tie Solid State Science, Arizona State 

wnt cena ma). Journal of the Electrochemical Pca 3h 
No 1, 2683-2687(Nov 1984). 

The enthalpy of solution of various single- and two-phase 
Agl-AgBr compositions in AgNOs at 518 K has been determined 
using a Calvet-type twin microcalorimeter. The enthalpy (Hsis - 
Hage) Of melted and unmelted mixtures of AgI and AgBr of various 
compositions within two-phase regions of the phase diagram has 
also been obtained using the same calorimeter. The effect of AgBr 
on the temperature and enthalpy of transformation of B-AglI to 
aAgl has been investigated using a Perkin Elmer Differential Scan- 
ning Calorimeter. The terminal compositions at 518 K of the two- 
phase region of AgI-AgBr system has been found to be AgI /SUB 
0.85/ Br /SUB 0.15/ and AgI /SUB 0.3/ Br /SUB 0.7/ . The 
excess enthalpy, the difference in (Hsis - Hoos) values of the unmelt- 
ed and melted mixtures in the two-phase region of the AgI-AgBr 
system, has been found to be maximum at the equivolume concen- 
tration of the two terminal phases and is suggested to be due to the 
generation of silver ion vacancies at the interfaces due to a space- 
charge layer. 


18738 Activity coefficients of electrons and holes in semi- 
conductors, Orazem, M.E.; Newman, J. (Materials and Mo- 
lecular Research Division of Lawrence Berkeley Laborato- 
ry, and Department of Chemical Enginee: University of 
California, Berkeley, California). Journal of f the Electrochemi- 
cal Society; 131: No. 11, 2715-2717(Nov 1984). 

Dilute-solution transport equations with constant activity co- 
efficients are commonly used to model semiconductors. These 
equations are consistent with a Boltzmann distribution and are in- 
valid in regions where the species concentration is close to the re- 
spective site concentration. A more rigorous treatment of transport 
in a semiconductor requires activity coefficients which are func- 
tions of concentration. Expressions are presented for activity coeffi- 
cients of electrons and holes in semiconductors for which conduc- 
tion- and valence-band energy levels are given by the respective 
bandedge energy levels. These activity coefficients are functions of 
concentration and are thermodynamically consistent. The use of ac- 
tivity coefficients in macroscopic transport relationships allows a 
description of electron transport in a manner consistent with the 
Fermi-Dirac distribution. 
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REFER ALSO TO CITATION(S) 17822, 17823, 17824, 17825, 17826, 17827, 
17850, 17852, 17853, 17961, 18722, 19050, 19325 


18739 (AD-P—004121/0/XAB) NDE _ (nondestructive 
evaluation) of oxygen contaminated titanium alloys and weld- 
ments. Chaskelis, H.H.; Batra, N.K. (Naval Research Lab., 
bpm DC (USA)). Jul 1984. 5p. NTIS, PC A02/MF 
This article is from the of the Workshop on 
Nondestructive Evaluation (NDE) of Titanium Alloys Held on 2-4 
February 1982 at the Naval Research Laboratory, Underwater 
Sound Reference Detachment, Orlando, FL, AD-A147 626, p3-7. 
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This paper provides an overview of progress made on the 
NDE of homogeneously contaminated Ti-6211 alloys. It discusses 
the future work that is needed to address the practical NDE prob- 
lems which may arise in these alloys and their welds. Problem areas 
include inhomogeneity in the distribution of oxygen; the presence 
of their contaminants such as CO2, N2, H, etc.; critical flaw size 
relative to the grain size; and variations in the microstructure due 
to causes other than oxygen contamination. 


18740 (AD-P—004133/5/XAB) Measurement of oxygen 
contamination in titanium alloy ingots by fast neutron activa- 
tion analysis. Abusamra, A. (Science Applications Interna- 
tional Corp., San Diego, CA (USA)). Jul 1984. 20p. NTIS, 
PC A02/MF AOl1. 

This article is from the Proceedings of the Workshop on 
Nondestructive Evaluation (NDE) of Titanium Alloys Held on 2-4 
February 1982 at the Naval Research Laboratory, Underwater 
Sound Reference Detachment, Orlando, FL, AD-A147 626, p245- 
264. 

The total oxygen content of five titanium samples was deter- 
mined using activation analysis with fast neutrons. The method uti- 
lizes the nuclear reaction 016(N,P)N16. The produced 16N has a 
half-life of 7.2 seconds and decays by emitting 6.1 MeV gamma 
rays. Titanium samples of variable oxygen content and benzoic acid 
standards incapsulated in polyethylene vials were irradiated simulta- 
neously with 14.3 MeV neutrons produced from a fast neutron gen- 
erator. They were transferred to two Nal (TL) gamma-ray count- 
ing systems and were simultaneously counted. The 6.1 MeV 
gamma-ray counts produced by both titanium sample and standards 
were and 0.27 percent with relative error of less than 5 percent. 
The analysis is nondestructive, fast accurate, practically interfer- 
ence free, and can reach 100 ppm level. 


18741 (AD-P—004134/3/XAB) Neutron activation analy- 
sis of titanium with oxygen contamination. Morgan, I.L. (Sci- 


entific Measurement Systems, Inc., Austin, TX (USA)). Jul 
1984. 18p. NTIS, PC A02/MF A011. 

This article is from the Proceedings of the Workshop on 
Nondestructive Evaluation (NDE) of Titanium Alloys Held on 2-4 
February 1982 at the Naval Research Laboratory, Underwater 
Sound Reference Detachment, Orlando, FL, AD-A147 626, p265- 
282. 


Measurements of trace amounts of elements in a given com- 
position if of great interest in many areas of industrial as well as 
academic activities. There are a number of methods available, such 
as chemical analysis, these procedures necessarily destroy the 
sample. Neutron activation analysis for the trace elements is an at- 
tractive and accurate method, where no destruction of the sample i is 
warranted. The present investigations were conducted for accessing 
the 02 content in titanium metal samples via neutron activation 
analysis. The 02 content was measured to a few hundred parts per 
million with an accuracy of + or - 5 percent. Availability of high 
energy and high flux neutron generators, in addition to the results 
of this study, indicate that the neutron activation analysis approach 
to nondestructive assessment of object compositions is not only fea- 
sible but could provide an advanced, accurate and rapid technolo- 
gy. 


18742 (AD-P—004135/0/XAB) Nondestructive evalua- 
tion of titanium alloys. ESCA (Electron Spectroscopy for 
Chemical Analysis), ISS (fon Scattering Spectroscopy), and 
SIMS (Secondary Ion Mass Spectrometry) examination of ti- 
tanium alloy solid surfaces. Mateescu, G.D.; Pao, Y.H. (Case 
Western Reserve Univ., Cleveland, OH (USA)). Jul 1984. 
22p. NTIS, PC A02/MF AO1. 

This article is from the Proceedings of the Workshop on 
Nondestructive Evaluation (NDE) of Titanium Alloys Held on 2-4 
February 1982 at the Naval Research Laboratory, Underwater 
Sound Reference Detachment, Orlando, FL, AD-A147 626, p283- 
304. 


This report will begin with the description of the basic prin- 
ciples and instrumentation of ESCA (Electron Spectroscopy for 
Chemical Analysis), ISS (Ion Scattering Spectroscopy), and SIMS 
(Secondary Ion Mass Spectrometry). Particular emphasis will be 
placed on those aspects which are of immediate relevance to the 
nondestructive evaluation of titanium alloys such as: the concept of 
chemical shift in ESCA, the relative surface probing sensitivities of 


40 CHEMISTRY 
4001 Analytical And Separations Chemist-y 


ESCA, ISS, and SIMS, the depth profiling capabilities of these 
techniques. Preliminary results show that, even at moderate resolu- 
tion, oxygen first orbit photoelectron of at least three types 
of oxygen are obtained for the five different Ti alloy samples. Sput- 
tering of the intense Ti2p photoelectron signals corresponds to an 
oxide which completely covers the surface of the specimen. Carbon 
ls spectra served to monitor the degree of contamination. ISS- 
SIMS measurements provided a better insight into the Oxygen/Ti 
ratio on the surface and in the subsurface layers. Preliminary inves- 
tigations demonstrate the feasibility of in situ studies of fracture sur- 
faces. Instrumental modifications for the execution of such experi- 
ments are now in progess. Our conclusion is that, working in ultra- 
high vacuum conditions, ESCA-ISS-SIMS (combined, perhaps, 
with conventional mass spectrometry) constitute adequate means to 
analyze the degree of surface and interstitial oxidation of Ti alloys. 


23 Nov 1983. Contract AC02-7 20p. (CONF- 
8309174—-3). NTIS, PC A02/MF AO}; 1; GPO Dep. File 
Number DE85006800. 

From 5. international seminar applications of science in ex- 
amination of works of art; Boston, MA, USA (7 Sep 1983). 

Jadeite occurring in the Motague River Valley of Guatemala 
has been characterized by neutron activation analysis and forms 
two district, phase-related groups. Comparison of the compositional 
profiles of Mayan jadeite artifacts reveals many specimens having 
profiles matching those of the Montagua source. Of particular inter- 
est are the large number of jadeite artifacts which show internal 
similarity yet have compositional patterns which are significantly 
different from the Montagua samples and Montagua-related arti- 
facts. A few of the analyzed Costa Rican artifacts show patterns 
similar to those of the Motagua yet the vast majority fall within 
one of the two Costa Rican compositional groups. When consider- 
ing the non-Motagua related Mayan artifacts, the analytical ap- 
proach appears to be sufficiently sensitive so as to distinguish differ- 
ences between the Chrome-green and Chichen-green material. Even 
two Honduran site specific groups of albite - cultural jade - form 
distinct groups. 


B.; McDowell, W.J. (Oak Ridge National Lab., TN (USA)). 
1983. Contract AC05-840R21400. 34p. NTIS, PC A03/MF 
A01; GPO Dep. File Number DE8 579. 

From 3. symposium on separation science and 
for energy applications; Gatlinburg, TN, USA (27 Jun 1983). 

This paper develops the conceptual framework for the study 
of drop-interface coalescence in collapsing liquid/liquid dispersions 
and presents the details of the experimental setup employed. The 
method for the determination of drop-interface coalescence rate re- 
quires the measurement of the average volume of drops (anti v/sub 
f/) adjacent to the interface, their number (n) per unit area of inter- 
face, and disperse phase throughput (Q) per unit area. Recording 
videomicrography was employed for measurement of anti v/sub f/ 
and n, while Q is found from the changing position of the major 
interface as the dispersion band collapses (batch mode). Experimen- 
tal results are presented for 0.1 M trioctylamine in o-xylene vs 0.1 
M HCl, 0.9 M LiCl. Successive batch phase-mixing runs (1:1 phase 
ratio) using this system produced reproducible results. Wall effects 
were found to be negligible. Results indicated that the changing 
throughput observed in batch experiments is brought about not 
only by drop size growth rates, but also by drop packing behavior 
and the fact that drop-interface coalescence rate changes with time. 
Drop-interface coalescence rate increased from 0.16 to a maximum 
value of 0.95 s~! at 49 s (break occurred at 63 s). The collapse of 
the dispersion band was described in terms of five separate stages 
based on throughput behavior and the patterns of drop growth and 


_ drop-interface coalescence rate. 
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a (CONF-840509—3) Phase of organics/ 
salts. L. (Oak Ridge Na- 


water mixtures using 
tional Lab., TN (USA)). 1984. ae AC05-840R21400. 
1 NTIS, PC A02/MF A0O1; GPO Dep. File Number 


DE85007541. 
From 6. symposium on biotechnology for fuels and chemi- 
hy = ae ee ee 1984). — 
are often produced in 


ve Alls and ternal are fen produced in 
distillation is relatively energy-intensive, and large quantities of 
water must be handled. A novel alternative and complement to dis- 
tillation is phase separation of the fermentation broth into a prod- 
uct-rich liquid phase and a product-poor liquid phase. This phase 
een ambient conditions by adding in- 
organic salts. Preliminary studies have shown that, at least in some 
cases, efficient phase separation and high selectively are possible. In 
ee eee ee 
eral examples, the thermodynamic basis for phase separation is re- 
viewed, the characteristics of an efficient salt are identified, and a 
conceptual process flowsheet is discussed. 


(CONF-850211—7-Draft) Continuous stationary- 
for difficult separa- 
Canon, R.M.; Bego- 
vich, J.M. (Oak Ridge National Lab., TN (USA)). 1985. 
Contract AC05-840R21400. 32p. NTIS, PC A03/MF AOl1; 
1; GPO Dep. File Number D 5007571. 
From 114. AIME annual meeting (includes Society of 
Mining Engineers); New York, NY, pepe pone 1985). 
Chromatography, ion exchange, and other techniques 
on the interaction of solutes with solid phases offer versatility, high 
resolution capabilities, and near-universal potential applicability for 
the separation of valuable constituents in liquid solutions. The ex- 
pense associated with reasonable throughput for these 
separations has been the only, albeit overwhelming, obstacle pre- 
venting widescale use of these methods. Attempts to devise contin- 
uous (cheaper) systems have previously resulted in moving, or sim- 
sequences. These disadvantages, plus technical problems associated 
with the disturbing effects of non-plug flow and reduced resolution 
of moving versus packed beds, severely limit applicability of these 
systems. Over the past decade a new device has been developed 
that overcomes many of these problems. It utilizes a slowly (less 
than one revolution per hour) rotating annular bed of sorbent mate- 
rial with fixed-feed inlet and product withdrawal points. Numerous 
units of various diameters and lengths have been fabricated and op- 
erated, and a parallel effort has developed a satisfactory theoretical 
treatment of the device. Several simple control systems have been 
to thoroughly demonstrate the simplicity of operation, 
even for multiple products and multiple-carrier flows. This device 
has been developed using several metal solutions and has demon- 
strated its power with some of the most difficult, including the zir- 
conium-hafnium, separations. Design equations are available for 
sizing units based on simple laboratory data and have been tested 
for units as large as 18 in. in diameter. 11 references, 11 figures. 


18747 et on ane Sa Saeeabi- 
tive metal ion extraction in dispersions. Progress 
report. Tavlarides, L.L. (Syracuse Univ., ae (USA)). 1984. 
Contract AC02-82ER 13002. 12p. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE85008135. 

The thrust of this research is to develop fundamental models 
for design of liquid-liquid extractors and for prediction of level of 
extraction and selectivity for separation of multiple metals in hydro- 
metallurgical processing. Models employed will include the details 
transfer processes, and the effects of droplet mixing. The basic dis- 
persed phase model which incorporates the above mentioned phe- 
nomena and the experimental techniques to verify the model was 
developed in the earlier work in this program. Two problems ad- 
dressed in this program are (a) to determine the extent of droplet 
mixing on extraction and selectivity and (b) to extend the simula- 
tion models developed to analyze efficiency and selectivity in multi- 
ple stage stage extractors of various configurations. Research progress to- 
wards the first objective is largely developmental. Equilibrium and 
kinetic data are being developed for the Co(II)/NOs~ -Di(2-ethy- 
hexyl) phosphoric acid. A specially designed Lewis cell has been 
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fabricated to obtain the kinetic data. The reactor provides for sam- 
ee ee eee ee 

The construction of the specially designed capillary spectrophoto- 
meter is in progress for obtaining bivariate drop size concentration 
data. The kinetic, equilibrium, and bivariate data will be employed 
with stochastic simulation models to determine and quantify the 
extent of droplet mixing on conversion and selectivity. 


18748 ae Macroscopic models for 
electrically augmented filtration of high temperature gases. 
Melcher, J.R.; Rhoads, K.G.; MacGinitie, L.A. (Massachu- 
setts Inst. of Tech., Cambridge wou a 1983. Contract 
AC21-81MC14597. "624p. S, PC A99/MF AO1; 1; GPO 
Dep. File Number DE85003354. 

This report consists of 2 theses conducted at MIT. Each has 
been entered individually into EDB and ERA. 


18749 Pn hep re hay pp 1-458) Macroscopic 
models for electrified bed filtration. Rhoads, K.G. Jan 1983. 
NTIS, PC A99/MF AO1. File roe Pa DE85003354. 

Thesis. 


In Macroscopic models for electrically augmented filtration 
of a temperature gases. 

Microscopic and macroscopic models are formulated to de- 
scribe aerosol collection in electrified particle beds. Experimental 
studies on packed and fluidized beds (voidage, € /sub v/, from 0.40 
to 0.70) with superficial velocities ranging from 0.1 m/s to 2.5 m/s 
and electric field from 31 kV/m to 300 kV/m provide data to char- 
acterize collection. Microscopic modelling of electrically dominated 
collection, in the absence of interparticle interaction, for (1) creep- 
flow about cylinders in unit cells (with and without net charge), 
potential flow about (2) cylinders and (3) spheres (w/o charge), 
fails to predict certain aspects of empirical behavior, notably de- 
pendence on relative angle and nonlinear dependence at low fields. 
Space charge precipitation and image charge collection processes 
on the microscopic scale can become important in the absence of 
an imposed field. Theoretically derived values of s for these modes 
are compared to each other and to values for imposed field collec- 
tion. Typical of beds designed to maximize cross-flow collection is 
one having grounded walls and distributor plate, with the field ap- 
plied by means of a vertical high voltage electrode, centered hori- 
zontally, with its lower edge equidistant from both the distributor 
plate and the bed walls. The macroscopic theory is applied to this 
configuration which involves counterflow collection at the bottom 
and crossflow at the top. Collection efficiency is computed as a 
function of exit position across the top of the bed and for the whole 
bed. 


18750 (DOE/MC/14597—1719, pp 459-620) Electrome- 
chanics and filtration efficiency of spouted beds subject to 
corona discharge. MacGinitie, L.A. Jan 1983. NTIS, PC 
A99/MF AO1. File Number DE85003354. 

Thesis. 

In Macroscopic models for electrically augmented filtration 
of high temperature gases 

A model for o> stage collection of aerosol in a spouted 
bed is proposed. The collector is a conventional spouted bed with a 
high voltage wire at the spout axis. The corona from the wire both 
charges the aerosol and imposes the field for collection. To obtain 
the conductivities typical of high temperature sand particles, molec- 
ular sieves were used in the experimental work. These have con- 
ductivities which vary with the ambient relative humidity. The 
electric field distribution in the bed is modeled using a two region 
conduction model. The spout field distribution is derived by treat- 
ing the spout wall as a conducting cylinder concentric to the wire. 
The effect of space charge due to the presence of particles in the 
spout, is discussed briefly. A quasi-one dimensional model for the 
flow distribution is developed to investigate changes in flow due to 
the corona discharge. Experimental evidence of flow redistribution 
- change in pressure drop, spout shape, and spout stability - is dis- 
cussed briefly. All such evidence can be equally or better explained 
by bed electromechanics. The flow distribution used for the collec- 
tion model, therefore, is the distribution of Mamuro and Hattori for 
conventional spouted beds. Collection of serosol in the spouted bed 
is modeled based on the electrical collection mechanisms of an 
ESP, EPB, and EFB. Mechanical collection is neglected. Experi- 





mental collection efficiencies are reported for beds of both carbon 
coated sand and DOP doped molecular sieves. Data for the carbon 
coated sand beds was not reproducible. The molecular sieve beds 
had high (90 to 95%) efficiencies for collection of .42 micron diam- 
eter aerosol, at the highest currents (.2 to .3mA), and at flow rates 
of 16 to 18 scfm. 


ne ieiads. oink pp 155-164) Atomic line 
Kogs, Masataka; Tetsuo; 
arena R.D. (Naka orks, Hitachi, Ltd., Katsuta, 
wrence Berkeley Lab., CA). Sep 1984. NTIS, PC 
Al11/MF AO1. File Number DE84012012. (CONF-8406 04— 

). Contract AC03-76SF00098. 

From AR and TD and surface coal gasification instrumenta- 
tion projects contractors’ meeting; Morgantown, WV, USA (13 Jun 
1984 

» A method of continuously monitoring several molecules in 
the gas phase will be presented. This method depends upon instru- 
mentation that measures absorbance of several preselected atomic 
emission lines in a repetitive manner. Molecules characterized by 
highly structured absorption spectra, diffuse absorption spectra or 
mixtures of both can be determined. Data will be presented that 
compares measured values with known values for both types of 
molecules. The atomic emission light sources are a crucial part of 
this measurement. High intensity lines produced by a noise free dis- 
charge in the desired spectral region ultimately determine the spe- 
cies that can be monitored and the sensitivity that can be obtained. 
Light sources that produce acceptable lines in the wavelength 
region between 180 and 250 nm will be described. 4 references, 6 
figures. 


18752 Se pp Ie. In situ real- 
time species analysis Wang, J.C.F.; 
Schmieder, R.W. (Sandia Natonal Labs., Livermore, CA). 

1984. NTIS, PC Al11/MF AOl. File Number 
D 12012. (CONF-840694—). 

From AR and TD and surface coal instrumenta- 
tion projects contractors’ meeting; Morgantown, WV, USA (13 Jun 
1984). 

> Recently, the need for in situ and real-time chemical compo- 
sition measurements of gases and solids has led to development of 
optical spectroscopic techniques in field applications. With im- 
provements in lasers, electronic and optical technology, we plan to 
apply emission spectroscopy for chemical composition measure- 
ments of particulates encountered in fossil-fuel combustion process- 
es. However, there are challenges involved in using in situ spec- 
trometry for quantitative physical and chemical analyses in clean 
laboratory environments to say nothing about hostile environments 
in the field. Our program will emphasize identifying optimal e*<ita- 
tion sources and operational constraints of the emission spectrosco- 
pic technique for quantitative chemical composition analysis of the 
particulates. Special attention will be given to the establishment of 
direct correlation of spectral signal levels with species concentra- 
tions to serve as calibrations. Since the program just began in 
March, we are in the process of setting up the laboratory for pre- 
liminary real-time emission spectrometry experiments which we 
will describe in the conference. 


18753 (IKF—43, pp 70) Activation analysis with *He 
ions for the determination of oxygen and carbon. Weniger, 
R.; Wolf, G.; Krauskopf, J.; Bethge, K. 1983. (in German). 
NTIS (US Sales Only), PC A08/MF AOl. File Number 
a nana fi onl 

Pub in ‘orm 

is TRF enneed tegen? report 1983. ” 


18754 (KF—43, pp 8 Depth profile measurement of 
a in beth with nuclear reaction 1*N(d,a)!2C, Wen- 
port e, K. 1983. (In German). NTIS (US Sales 
¥),F BC Ads > A08/ MF A01. File Number DE85750485. 


lished in summary form only. 
hy cr annual report 1983. 


18755 (KF—43, Pp = Analysis of _ and H profiles of 
coated ; Rauch, F.; Bach, 
H. 1983. din Gama NTIS (Us Sales "Galy), PC A08/MF 
AO01. File Number DE85750485. 
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Published in summary form only. 
In IKF annual report 1983. 


18756 rae pp 77-78) Studies on 
elastic recoil detection method. 


systems by the 

Rauch, F.; Baumann, H. 1983. (In German). NTIS ws 

Sales Only), PC A08/MF AOl1. File Number DE85750485. 
Published in summary form only. 


In IKF annual report 1983. 


and Pb samples. 
Groeneveld, K.O. 1983. (In German). iris (US Saleg 
Only), PC A08/MF AO1. File Number Y EES 750005, 
Published in summary form only. 
In IKF annual report 1983. 


18757 (KF—43, pp 117-118) X-ray — from a = 
sandwich Rohrbach, E. 


18758 (IKF—43, pp 120) Studies on metal samples of the 
late urnfield period neutron activation analysis. Jocken- 
hoevel, A.; Wolf, G. 1983. (In German). NTIS (US Sales 
Only), PC ’A08/MF A01. File Number DE85750485. 
Published in summary form only. 
In IKF annual report 1983. 


18759 (Juel-Spez—251) Test of the precision and accura- 
cy of the isotopic analysis of high enriched uranium in BISO- 
Brodda, B.G.; Kirchner, H.; Goergenyi, T.; 
Schinzer, F.; j Kuhn, E.; Zoigner, A. Mainka, E.; Deutsch, 
H.; Thiele, D E. (Kernforsch 
G.m.b.H. (Germany, F.R.). “Inst. fuer Chemische 
ie der Nuklearen Entsorgung). Apr 1984. 24p. NTIS (U; 
es Only), PC A02/MF AOl1. File Number DE85780758. 
The results of the isotopic analysis of high enriched uranium 
(HEV) in BISO-particles are routinely about 0.2% low in the U-235 
concentration compared to the nominal abundance of the uranium 
feed material. This is expected to be caused by natural uranium 
present in the thorium feed material and it was felt that the Interna- 
tional Atomic Energy Agency needs to confirm the accuracy of its 
verification measurements on such fuels. With the support of the 
Joint Programme on the Technical Development and Further Im- 
provement of IAEA Safeguards between the Government of the 
Federal Republic of Germany and the International Atomic Energy 
Agency an interlaboratory experiment was performed to test the 
precision and accuracy of the isotopic analysis of HEU in pyro- 
carbon coated (Th,U) Os - particles (so called BISO-particles). 


18760 (KFE—3754) Retention and thermic desorption of 
molybdate te 0 ee ee es ae Ali, 
S.A; = HJ. (Kernforschungszentrum 

GmbH (Germany, F.R.). Inst. fuer Radiochemic) “— 

84. 40p. (In German). NTIS (US Sales Only), PC A03/ 
MF AO1. File Number DE85780754. 

Exchange kinetics and retention capacities of the inorganic 
ion exchangers AlOs, SnO2, MnO: and Sb:O; for molybdate anions 
in nitric acid solutions of different molarities were determined. A 
distinct superiority of SnO.-exchanger compared with the other 
oxides could be established. This is due to the fact that its retention 
capacity remains constant over a wide range of acid concentration. 
In a series of sorption experiments using SnO, as ion exchanger it 
could be observed that the relevant fission products Ce, Ru, Zr and 
Nb display significantly different sorption behaviour from Mo, 
which will allow a separation of these products from Mo and thus 
lead to effective (pre)decontamination. The i properties 
of SnO. as adsorber were demonstrated by the thermal volatiliza- 
tion of MoO; from the exchanger matrix; compared to AleOs con- 
siderable higher sublimation yields were obtained. Furthermore it 
could be confirmed that water vapor present in the mobile N2-gas 
phase applied during the sublimation process leads to a drastic in- 
crease of the MoOs-yields. 





to 

samples and gaseous and 

liquid effluents. Luxenburger, H.J.; Schuettelk: f Hi: B H.; Bohn, 

B. (Kernforschi trum Karlsruhe G.m.b. ow 

-R.). ung Sicherheit). Aug 1984. oo 

German S (US Sales Only), PC A04/MF AOI. File 
Number DE85750505. 

Liquid effluent samples are collected i in polyethylene bottles. 


droxide. Having dissolved the precipitation in H2O2/H2SO, one ex- 
tracts with TBP/alkane. To achieve a better decontamination from 
other nuclides a re-extraction is performed with NaOH and after 
acidification with H2SO, a further extraction using TBP/Alkane. 
Before the measurement of the sample the alkane is eliminated in a 
rotation evaporator and the remaining TBP is dissolved directly in 
scintillator. Other beta emitters generated as fission prod- 

the course of nuclear fission are satisfactorily 
lysis. The decontamination factors for I, Se, Te, Sb, 
> 105 The measurements are carried out with a Beck- 
Sebhtusmmmmeet: Teo calles aadenk valing 6 hand 
of the two nuclides Tc-95m and Tc-99. The 


yses per week using the method described 


18762 ee 1) Fourier transform infrared 
analysis of resin mix stoichiometry. Revi- 
= 1, Seals, R.D.; MacDougall, C.S.; Johnson, E.E. (Oak 
— Y-12 Plant, TN (USA)). 19 ‘Mar 1984. Contract 
NTIS, PC A02/MF A01; GPO 

Dep. File cies DE85007272. 

A Fourier transform infrared (FTIR) spectrophotometric 
procedure has been for routine in-process certification of 
the stoichiometry of the DER-332/T-403 resin system. The method 
is specific for each component and includes measurement of absor- 
bances at 1108.5 cm™! (T-403) and 1609.4 cm™! (DER-332). After 
ae oe and component interferences the absor- 

values are ratioed and the ratio (R) is compared with stand- 
rg a to obtain a calibration equation for determining resin 
stoichiometry. The FTIR procedures have user-prompting comput- 
er control to provide calibration and accept/reject criteria for in- 
process quality control sample analysis. This is one of the first ap- 
plications of quantitative FTIR for in-process analysis in the Y-12 
Plant. 


for glassy 

indicator electrodes. Thornton, D.C.; 

el, V.A.; Jordan, J.; Robbat, A. Jr.; Rut- 

M.; Ritzler, G. (Pennsylvania " State 

Univ., University Park). Analytical Chemistry; 57: No. 1, 
150-155(Jan 1985), Contract AC22-77ET 10482. 


pretreatment procedures are described which 


metry, in Levich’s rotated mode for hydrodynamic voltametry, and 
in both modes for differential pulse voltametry. Excellently repro- 
ducible anodic and cathodic current-voltage curves were obtained 
in aqueous and nonaqueous solvents wth a variety of inorganic, or- 
ganic, and biological electroreactive moieties. Validation criteria 
for the GCE include not only specific half-wave potentials but also 
electrochemical rate constants in a judiciously selected model 
ee in 1 M aqueous KCl, 
the recommended isk’ = (7 +-/- 1) X 10-*cm s“‘ at 
E/sub 1/2/ = 0.226 V vs. SCE which compares with k®’ = (8 
+/- 2) X 107? cm 8s”? reported at platinum indicator electrodes, 
that this represents a genuinely meaningful assign- 

ment. 22 references, 9 figures, 2 tables. 
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18764 ear Ae detection in microcolumn liquid chro- 
matography via indirect polarimetry. Bobbitt, D.R.; Yeung, 
E.S. (iowa State Univ., Ames). Analytical Chemistry; ST; 
No. 1, 271-274(Jan 1985). Contract W-7405-ENG-82. 

A laser-based micropolarimeter with a cell volume of 1 pgL 
is interfaced to microcolumn liquid chromatography. When (R)- 
(+)-limonene was used as the eluent for normal-phase chromatog- 
raphy, optically inactive analytes such as dibutyl phthalate (k’= 
1.2) can be detected at the 12-ng level (S/N = 3) as an indirect 
polarimetric signal. When an absorbing analyte elutes, the heat gen- 
erated in the detector causes a lower number density of the eluent 
to be present and a decrease in optical rotation is observed. This 
indirect absorption scheme provides a detectability of 1.8 X 107° 
AU, or 36 pg of N-methyl-o-nitroaniline injected, when 73 mW of 
458-nm laser light is used. 14 references, 3 figures. 


18765 Polarization spectroscopy for elemental analysis at 
trace concentrations. Tong, W.G.; Yeung, E.S. = State 
Univ., Ames). Analytical Chemistry; 57: No. 1, 70-73(Jan 
1985). Contract W-7405-ENG-82. 

The authors report the use of polarization spectroscopy for 
trace elemental analysis in atomic flames. Improvements in polariza- 
tion rotation detection and excellent suppression of flame back- 
ground noise through polarization modulation enable this method 
to achieve detection limits of 30 ppt (trillion) sodium and 37 ppb 
barium, while taking advantage of the convenient and fast analyte 
introduction of analytical flames. Furthermore, since it provides 
Doppler-free information, the spectral resolution is suitable for iso- 
tope ratio analysis, providing excellent selectivity and minimizing 
spectral interference. 29 references, 3 figures, 1 table. 


18766 Preconcentration of submicrogram amounts of 
metals from natural water for X-ray energy spectrometric de- 
termination using pyrrolidinecarbodithioic acid. Tisue, T.; 
Seils, C.; Keel, R.T. (Univ. of Wisconsin, Milwaukee). Ana- 
lytical Chemistry; 57: No. 1, 82-87(Jan 1985). 

A method was developed for the routine determination of 
several trace metals in natural waters by X-ray energy spectrome- 
try following precipitation with pyrrolidinecarbodithioate. Preoxi- 
dation with persulfate eliminates interferences by organic matter. 
By optimizing carrier ion selection and measurement conditions, 
one may determine dithioate-reaciive elements with Z = 50 by 
means of their K X-rays, and some with Z = 80 by means of their 
L X-rays. Determinations are feasible for several elements at con- 
centrations down to 250 ng L~', or below. Recoveries are generally 
greater than 90%, although some exceptions are noted. Reproduc- 
ibility with real samples averaged about 25% relative standard de- 
viation for five representative elements at concentrations above 250 
ng L~*. 24 references, 5 figures, 4 tables. 


18767 Plutonium ion emission from carburized rhenium 
mass spectrometer filaments. Kelley, J.M.; Robertson, D.M. 
(Pacific Northwest Lab., Richland, WA). Analytical Chemis- 
try; 57: No. 1, 124-130Jan 1985). Contract AC06- 
76RL01830. 

Physicochemical processes important to the application of 
thermal emission mass spectrometry were identified and clarified. 
Effects of filament carbon concentration and temperature on pluto- 
nium ion emissions from a carburized rhenium filament were deter- 
mined. Filament carbon concentration profoundly affected the ap- 
pearance and duration of an ion signal. A useful ion signal was pro- 
duced only when the carbon saturation temperature of the filament 
was exceeded, at which point first-order kinetics were either 
achieved or closely approached. This paper explains observed ion 
emission behavior in terms of pausible carbothermic reduction reac- 
tions and carbon diffusion processes that direct the course of those 
reactions. 31 references, 5 figures. 


18768 Evaluation of multiwavelength first- and second-de- 
rivative spectra for the quantitation of mixtures of polynu- 
clear aromatic hydrocarbons. Tahboub, Y.R.; Pardue, H.L. 
(Purdue Univ., Lafayette, IN). Analytical Chemistry; 57: No. 
1, 38-41(Jan 1985). Contract AC02-79EV 10240. 

This paper describes the use of multiwavelength first- and 
second-derivative spectra with matrix least-squares data processing 
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to resolve mixtures of components with overlapping absorption 
spectra. Procedures are evaluated for polynuclear aromatic hydro- 
carbons in the presence of a light-scattering component. Results 
show that the multiwavelength first- and second-derivative spectra 
offer higher degrees of selectivity than absorption spectra, permit 
the resolution of mixtures of components with overlapping spectra, 
and yield an improved signal-to-noise ratio relative to single-wave- 
length derivative data. Polynuclear aromatic hydrocarbons in two- 
and three-component mixtures are quantified in the range from 0.2 
to 2.0 pg/mL with uncertainties in the range of 0.005 pg/mL. 4 
references, 2 figures, 3 tables. 


18769 Continuous wave intracavity dye laser absorption 
with an inductively plasma. Downey, S.W.; Nogar, 
N.S. (Los Alamos National Lab., NM). Analytical Chemis- 
try; 57: No. 1, 13-16(Jan 1985). 

It is demonstrated that a continuous wave dye laser is capa- 
ble of operation in an extended cavity fashion while an ICP is run- 
ning normally intracavity. In the present system, an ICA enhance- 
ment factor of 2.5 X 10‘ for Na is measured as compared to extra- 
cavity absorption. For sodium, the detection limit is 0.6 ng/mL 
using optogalvanic-resonance detection. Due to the limited wave- 
length coverage of the device, detection limits for five other ele- 
ments are about 1 yg/mL. The predominant noise source was de- 
termined to be wavelength fluctuations in the dye laser output 
‘caused by ICP turbulence. The possibility of performing ICP, or 
other plasma, diagnostics with CW ICA is addressed. 28 references, 
2 figures, 1 table. 


18770 Detection of specific nitrogen-containing com 
pounds by room-temperature Abbott, D. W. 
Vo-Dinh, T. (Oak Ridge National Lab., TN). Analytical 
Chemistry; 57: No. 1, 41-45(Jan 1985). Contract ACO05- 
840R21400. 

The use of room-temperature phosphorescence (RTP) for 
the selective analysis of nitrogen-containing heterocyclics has been 
investigated. The RTP emissions of azaarenes are enhanced in the 
presence of mercury(II) chloride, while those of homocyclic po- 
lyaromatic hydrocarbons (PAHs) are quenched. The combined use 
of Hg(II) as a selective quenching agent and heavy-atom perturber 
in the RTP detection of selected nitrogen-containing compounds in 
the presence of interfering PAHs is reported. Various photophysi- 
cal aspects of the heavy-atom effect on RTP are discussed based on 
spectral studies. 24 references, 4 figures, 4 tables. 


18771 Capillary column gas chromatography of sulfur he- 

terocycles in heavy oils and tars using a biphenylpolysiloxane 

Nishioka, M.; Bradshaw, J.S.; Lee, M.L.; 

— Y.; Tedjamulia, M.; Castle, R.N. (Brigham 

he gy A niv., Provo, Utah). Analytical Chemistry; 57: No. 1, 
309-312(Jan 1985). Contract AC02-79EV 10237. 

A newly synthesized biphenylpolysiloxane was found to be a 
highly selective stationary phase for the separation of sulfur hetero- 
cyclic isomers by capillary column gas chromatography. In con- 
junction with flame photometric detection, the sulfur heterocycles 
in various heavy oils and tars were determined. Phenalenol[6,7- 
be]thiophene and 2-methyl-phenanthro[4,5-bcd]thiophene were 
identified for the first time in these materials. 26 references, 4 fig- 
ures, 1 table. 


Number of samples and wavelengths required for 
the training set in near-infrared reflectance spectroscopy. 
Honigs, D.E.; Hieftje, G.M.; —— T. (Department of 
Chemistry, Indiana University, B » Indiana 47405 
(D.E.H., G.M.H.); and rantties Livermore National Lab- 
oratory, ae California 94550 (T.H.)). Applied Spec- 

» 38: No. 6, 844-846(Nov 1984). Contract W-7405- 
ENG-48. 

Near-infrared reflectance spectroscopy uses a learning algo- 
rithm to derive a set of weighting coefficients from the reflectance 
spectra of a reference sample set. These coefficients, when applied 
to the reflectance values of an unknown sample at specific wave- 
lengths, can be used to calculate constituent concentrations. Having 
enough samples in the training set and enough wavelengths in the 
calculation procedures is essential, but there are severe drawbacks 
to picking too large a number. This paper describes the principles 
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and implementation of a working procedure for objectively calcu- 
lating the minimum number of training samples required. 


18773 Intracavity atomic absorption with an inductively 
coupled plasma atomizer. Downey, S.W.; Nogar, N.S. (Uni- 
versity of California, Los Alamos National 

Chemistry Division, Los Alamos, New Mexico 87545). Ap- 
plied Spectroscopy; 38: No. 6, 876-879(Nov 1984). 


pulse fluctuation in the laser output. 


18774 Curve fitting analysis of ESCA Ni 2p spectra of 
eee areas Ni/ALOs; ae Li, C.P.; 
Proctor. ercules, 
University of Pittsburgh, Pittsburgh, Pemnaevenin 15260, 
Applied Spectroscopy; 38: No. 6, 880-886(Nov 1984). 
Nonlinear least-squares curve fitting is used to analyze Ni 2p 
spectrra obtained from various nickel-oxygen compounds and Ni/ 
AkO catalysts. Apart from NiO, which shows a characteristic dis- 
crete satellite peak 2 eV from the main 2p/sub 3/2/ peak, all 
spectra exhibit variable peak asymmetry assigned 
ting effects. By the use of a single extra peak to 


ious nickel loadings. 


18775 Surface-enhanced Raman spectrometry 

organic analysis. Vo-Dinh, T.; Hiromoto, M.Y.K.; Begun, 
G.M.; Moody, R.L. (Oak Ridge National Lab., TN). Analyt- 
ical Chemistry; 56: No. 9, 1667-1670(Aug 1984). Contract 
AC05-840R21400. 

The analytical potential of a new spectrochemical method 
based on surface-enhanced Raman spectrometry (SERS) on silver- 
spheres-coated substrates is presented for the first time in this work. 
A new method for preparing SERS-active substrate using submi- 
cron size silver-coated spheres deposited on filter paper substrates is 
described in detail. The analytical figures of merit and limitations of 
the technique are discussed. The detection limits for several organic 
compounds such as carbazole, 1-aminopyrene, and benzoic acid are 
0.2, 1.4, and 0.3 ng, respectively. The results indicate that SERS 
shows great promise as a useful analytical tool for trace organic 
analysis. 


18776 Portable detector for nickel 
1. Hikade, D.A.; Stedman, D.H.; Walega, J.G. 
(Univ. of Michigan, Ann Arbor). Analytical Chemistry; 56: 
No. 9, 1629-1632(Aug 1984). Contract AC02-77EV04499. 
This article describes a portable chemiluminescent detector 
for Ni(CO), containing two innovative components, a self-con- 
tained carbon monoxide source which provides a greater degree of 
portability and a thermal differentiator to improve selectivity. The 
instrument is capable of measuring parts-per-billion levels of 
Ni(CO),, Fe(CO)s, and NO. The instrument was used to measure 
carbonyl concentrations in the field and in cigarette smoke. 


18777 


Richard, J.J.; Junk, G.A. (lowa State Univ., Ames). Analyti- 
cal Chemistry; 56: No. 9, 1625-1628(Aug 1984). Contract W- 
7405-ENG-82. 

Steam distillation, solvent extraction, and ion exchange pro- 
cedures have been employed to isolate volatile organic acids, bases, 
and neutral compounds from process waters during the 
retorting of oil shale. Gas chromatography was used for the analy- 
sis of the isolated components and for the direct analysis of the 
process waters. The use of these multiple isolation and analyses 
procedures has resulted in the determination of the following com- 
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pounds with the amounts in g/mL given in parentheses: 12C2 to 
Cie aliphatic acids (26 to 450); phenol (21); pyridine (5); five methyl 
substituted pyridines (3 to 19); aniline (2); isoquinoline (2); four Ci 
to C, n-alkylamines (2 to 10); three C, to C, n-alkylnitriles (1 to 
21); benzonitrile (3); formaldehyde (500); acetaldehyde (2); ee 
eet een ere ee 
ion exchange for the isolation and eventual analysis for water con- 
taining complex mixtures of volatile acidic, basic, and neutral or- 
ganic compounents are described. 


18778 Atomization eee for barium in furnace 

atomic spectrometry. Styris, D.L. (Pacific North- 
west Lab., Richland, WA). Analytica Chemistry; 56: No. 7, 

1070-1076@un 1984). Contract AC06-76RL01830. 

Atomic absorption spectrometry and mass spectrometry are 
used simultaneously in order to elucidate atomization mechanisms 
of barium dichloride in pyrolytic graphite, vitreous carbon, and tan- 
talum furnaces. Gas-phase barium dicarbide is observed to appear 
concurrently with the free barium. Barium oxide and barium dihy- 
droxide precursors appear with the chlorides. Surface reactions in- 
volving species that are absorbed on the various furnaces are postu- 
lated to explain the appearances of the species that are observed in 
the gas phase. 49 references, 4 figures, 1 table. 


Molecular characterization and profile identifica- 
oe of vanadyl compounds in heavy crude po gy by 
liquid chromatography/graphite furnace atomic 
spectrometry. Fish, R.H.; Komlenic, J.J. (Univ. of Califor- 
nia, Berkeley). Analytical Chemistry; 56: No. 3, 510-517(Mar 
1984). Contract AC03-76SF00098. 

Four heavy crude petroleums, Boscan, Cerro Negro, Wil- 
mington, and Prudhoe Bay, have been examined by high-perform- 
ance liquid chromatography in combination with graphite furnace 
atomic absorption detection (HPLC/GFAA) to provide both a va- 
nadium fingerprint and a molecular weight categorization of the 
vanadyl porphyrin and non-porphyrin compounds present. We have 
also attempted to speciate the vanadyl porphyrin and non-porphy- 
rin compounds in these heavy crude oils by comparison of their 
size exclusion and polar aminocyano separated vanadium histo- 
grams to authentic compounds. 35 references, 8 figures, 3 tables. 


18780 Isotopic analysis of uranium and plutonium mix- 
tures by resonance ionization mass spectrometry. Donohue, 
D.L.; Smith, D.H.; Young, J.P.; McKown, H.S.; Pritchard, 
C.A. (Oak Ridge National Lab., TN). Analytical Chemistry; 
56: No. 3, 379-381(Mar 1984). Contract W-7405-ENG-26. 
The technique of resonance ionization mass spectrometry 
(RIMS) has been applied to the measurement of U and Pu isotope 
ratios. The RIMS technique offers the advantage of high elemental 
to conventional thermal ionization mass spec- 
trometry. Measurements of selectivity ratios for U vs. Pu are pre- 
sented at two different wavelengths of laser excitation. The preci- 
sion obtained for replicate analyses of NBS standard reference ma- 
terials is equal to that obtained by single-filament thermal ionization 
eae Sample sizes of 10 ng for each element were adequate for 
measurement of the °Pu/**®°Pu, **Pu/°Pu, and *5U/2"*U iso- 
wine silitle, Sitelivty was enhanced by using a pulsed thermal 
atomization technic< which resulted in a 10-fold improvement in 
sample usage compared to continuous atomization. The RIMS tech- 
nique is, therefore, potentially useful in safeguards and nuclear ma- 
terials accountancy, where precise and accurate isotope ratio meas- 
urements are important. 18 references, 2 tables, 1 figure. 


18781 Characterization of isotopically labeled coal lique- 

clear on Rg > “ my Oe, 
resonance spectrometry. oun 

McNeil, R.I.; Cronauer, D.C.; Ruberto, R.G.; Galya, L L.G. 

(Gulf Research and Development Co., Pittsburgh, PA). An- 

alytical Chemistry; 56: No. 3, 557-562(Mar 1984). Contract 

AC22-80PC30080. 

Primary and secondary deuterium isotope shifts are observed 
in the carbon-13 NMR spectrum of partially deuterated tetralin and 
naphthalene. These shifts are used to quantitate the extent of deu- 
teration at each carbon site. Deuterium exchange at the tetralin a 
position is faster than coal liquefaction. A deuterium NMR method, 
using the natural abundance signal of the solvent as an internal 


ERA-10/10 / 2568 


standard, shows not only the relative distribution of deuterium in 
coal liquid products produced from deuterated tetralin as the donor 
solvent but also the absolute amount of deuterium in nonvolatile 

products. Some carbon-carbon coupling constants are reported for 
[1-"*C}tetralin, [1-?*C]octahydrophenathrene, and [4-'*C]-2,6-di- 
methyltetralin. The carbon-13 compounds verify that thermal ring 
opening is a negligible process under coal liquefaction conditions 
unless a catalyst is present. Ring contraction remains constant at 
about 5% of the thermal products with or without a catalyst. Deu- 
terium NMR is used to follow the deuterium exchange between 
partially deuterated tetralin and mestylene. The deuterium label 
goes to the mesitylene methyls as expected. 13 references, 8 figures, 
6 tables. 


18782 Mass spectral characterization of oxygen-contain- 
ing aromatics with methanol chemical ionization. Buchanan, 
M.V. (Oak Ridge National Lab., TN). Analytical Chemistry; 
56: No. 3, 546-549(Mar 1984). Contract W-7405-ENG-26. 

Chemical ionization mass spectrometry with methanol and 
deuterated methanol as ionization reagents is used to differentiate 
oxygen-containing aromatics, including phenols, aromatic ethers, 
and aromatic substituted alcohols, as well as compounds containing 
more than one oxygen atom. The analogous sulfur-containing aro- 
matics may be similarly differentiated. Methanol chemical ioniza- 
tion is used to characterize a neutral aromatic polar subfraction of a 
coal-derived liquid by combined gas chromatography/mass spec- 
trometry. 16 references, 2 tables, 1 figure. 


18783 Evaluation of U.S. Department of Energy quality 
assessment program data. Mathur, S.P.; Jaquish, R.E. (Dept. 
of Energy, Washington, DC 20545). Transactions of the 


or Nuclear Society; 47: 56-57(1984). (CONF-841105— 


From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; Washington, DC, USA (11 Nov 
1984). 


18784 Matrix effects for differential die-away waste 
assays. Kunz, W.E.; Caldwell, J.T.; Hastings, R.D.; Herrera, 
G.C.; Shunk, E.R. (Los Alamos National Laboratory, P.O. 
Box 1663, Los Alamos, NM 87545). Transactions of the 
American Nuclear Society; 47: 175-176(1984). (CONF- 
841105—). 

From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; Washington, DC, USA (11 Nov 
1984). 


18785 Separation of cobalt and nickel by liquid-liquid ex- 
traction and supported liquid membranes with di(2,4,4- 
trimethylpentyl)phosphinic acid [cyanex 272]. Danesi, P.R.; 
Reichley-Yinger, L.; Cianetti, C.; Rickert, P.G. (Argonne 
National Lab., IL). Solvent Extraction and Ion Exchange; 2: 
No. 6, 781- 814(1984). Contract W-31-109-ENG-38. 

The separation of Co from Ni by the new extractant di(2,4,4- 
trimethylpentyl)phosphinic acid, H(DTMPP) or CYANEX 272, 
was studied by liquid-liquid extraction and by supported liquid 
membranes, SLM. The extraction stoichiometries and conditional 
equilibrium constants were evaluated using toluene as organic dilu- 
ent and [NHiNOs] = 0.3 M as aqueous medium where HeX¢ is the 
dimeric form of HODTMPP). The extraction of Co and Ni was also 
studied using the diluent mixture 67% decalin + 33% diisopropyl- 
benzene, which is compatible with the polypropylene membrane 
supports, and a 1 M acetate buffer aqueous medium. The perme- 
ation of Co and Ni through SLMs, containing H(DTMPP) as carri- 
er was also studied. From the detailed study of the permeation 
process through flat-sheet SLMs as function of aqueous pH, mem- 
brane carrier concentration and stirring rate of the aqueous solu- 
tions the numerical values of the membrane diffusional parameters 
were evaluated. 23 references, 22 figures. 
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REFER ALSO TO CITATION(S) 17843, 17844, 18084, 18133, 18694, 18804, 
18806, 18809, 18813, 18817, 18824, 18864, 19329 


18786 (DOE/ER/13206—1) Photoacoustic/laser spec- 
ane of halogens and mixed halogens for energy purposes. 
Interim report, May 1-December 31, 1984. (Alabama A and 
M_ Univ., Normal (USA)). 1984. Contract FG05- 
84ER 13206. at PC A02/MF A011; GPO Dep. File 
Number DE8 
Preliminary experiments in the optogalvanometric spectra of 
the atomic elements neon and uranium are being carried out. The 
photoacoustic spectrophotometer will be assembled and tested once 
the spectral calibration set-up is ready. 


18787 (DOE/PC/51258—T1) Correlation of zeolite 
Foal report. Harkurse D.T. (Cleveland State Univ. OF 

hurst, D.T. (Cleveland Pao Univ., OH 
(USA). Dep Dept. — Chemical Ee Pe Ad 1984. Con- 
tract AC22-82PC51258. A A03/MF AOlj; 1; 
GPO Dep. File Number D 5005415. 

Isosteric heats of ammonia adsorption were determined for 
several cobalt and cobalt/thorium impregnated H-ZSM-5. Samples 
were impregnated to the 3, 6 and 9 wt % levels using an incipient 
wetness technique and either acetone or water for dissolving the 
metal nitrate salt. The metal impregnation resulted in a lowering of 
the maximum heat of ammonia adsorption and in a corresponding 
lowering of the maximum acid site strength. The ammonia adsorp- 
tion capacity and adsorption heat was unaltered by a reduction of 
the metal-impregnated samples in hydrogen, indicating that the in- 
cipient wetness method leads to cobalt which was most likely ion- 
exchanged into the zeolite rather than impregnated into the sieve in 
a reducable form. In addition, the impregnated cobalt caused a 
slight steric hinderance to the diffusion of n-butane into the metal- 
loaded zeolite. The use of either water or acetone for dissolving the 
metal nitrate salt altered the acid-strength distribution. Water was 
found to lower the acid-site strength to a greater degree than the 
acetone. 11 references, 8 figures. 


18788 (iS-M—536) New examples of clusters, extended 
metal-metal bonding and interstitial derivatives. Corbett, J.D. 
owa State Univ. of Science and Technology, Ames 
SA)). 1984. Contract W-7405-ENG-82. 4p. (CONF- 
8404234—1). NTIS, PC A02/MF AOI; 1; GPO Dep. File 
Number DE85005926. 

From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (9 Apr 1984). 

Synthesis of many new compounds with unusual stoichiome- 
tries and with structures that exhibit strong metal-metal bonding 
has been achieved in the last 10 to 12 years in binary halides of the 
early transition metals. Such characteristics had previously been 
limited to metal octahedra in the well-known (Nb,Ta)sXi2/sup n+/ 
and (Mo,W)sXs/sup m+/ halide clusters (6 to 12 and 6 to 8 types, 
respectively; X = Cl, Br, I). This new chemistry is found for 
highly reduced binary halides of the metals Sc, Y, La, Zr, Hf and 
some lanthanides. The metal-metal arrays in these may be classified 
as conventional 6 to 12 or 6 to 8 type clusters that have, in re- 
sponse to reduced X:M ratios, condensed by sharing metal-metal 
edges to form infinite chains or sheets of clusters. The structures 
and properties thus lie along the interface between metals and 
normal salts (1,2,3). The use of welded niobium or tantalum con- 
tainers has been vital to these discoveries, most of the products 
being achieved in relatively long-term reactions at 600 to 1000°C. 
Some of the compounds have been found to bind a variety of small 
nonmetals within the metal interstices while others are uniquely sta- 
bilized by such interstitial atoms. Structure and bonding correla- 
tions as well as valence photoelectron spectra and extended 
Hueckel calculations are discussed for some of these binary halides 
of gadolinium, scandium and zirconium. 


40 CHEMISTRY 
4002 Inorganic And Physicai Chemistry 


18789 (PNL-SA—12324) — data for U(VD hy- 
droxide and Np(IV) oxide: application of MCC-3 
methodology. Krupka, K.M.; Rai, D.; Fulton, R.W.; Strick- 
ert, R.G. (Pacific Northwest Labs., Richland, WA ‘(USA)). 
Oct 1984. Contract AC06-76RL01830. . (CONF-841157— 
82). NTIS, PC A02/MF A01; GPO . File Number 
DE85007765. 

From Materials Research Society annual meeting; Boston, 
MA, USA (26 Nov 1984). 

Experiments based on a modified MCC-3S test method were 
conducted to investigate the solubility of U(VI) hydroxide (the 
mineral schoepite) and Np(IV) hydrous oxide at ambient tempera- 
ture. The solubility of U(VI) hydroxide was investigated in carbon- 
ate-free, oxidizing aqueous solutions in the pH range of 3 to 11. 
The measured concentrations of dissolved U confirm the amphoter- 
ic behavior of U(VI) hydroxide solid and the importance of anionic 
U(VI) hydroxyl complexes in accurately calculating the solubilities 
of U(VI) solids under basic pH conditions. the effect of fluoride 
complexation on the solubility of Np(IV) hydrous oxide was stud- 
ied in carbonate-free, near-neutral to alkaline solutions that con- 
tained 100 ppM total F. For solutions in which sodium dithionite 
(NaeS20,) and metallic Fe were used as reducing agents, the addi- 
tion of 100 ppM F had no measurable effect on the solubility of 
Np(IV) hydrous oxide. 


18790 (UCRL—91795) Rapid growth of potassium dihy- 
drogen phosphate crystals. J.F.; Si M.F. 
(Lawrence Livermore National Lab., CA an ). 24 Jan 
1985. Contract W-7405-ENG-48. 22p. (CO -8411153—2). 
NTIS, PC A02/MF A01; GPO Dep. File Number 
DE85007261. 

From International conference on lasers ‘84; San Francisco, 
CA, USA (26 Nov 1984). 

We report the development of a process for high rate (15 

mm/d) growth of potassium dihydrogen phosphate single crystals. 
Correlations for mass transport by convective diffusion (to cones or 
disks under axially-impinging flow) are applied to published rate 
data on 3-mm KDP crystals to derive a semi-empirical kinetic equa- 
tion for (101) growth rate measured in the z direction: g/sub z/ = 
k/sub g/ exp(-H/sub g//RT)(c/sub s/-c/sub sat/)/sup n/, where 
the coefficients found by linear regression are k/sub g/ = 3492 m/ 
s, H/sub g/ = 41,399 J/mol and n = 2.277; and c/sub s/ and c/ 
sub sat/ are, respectively, the surface- and saturation concentrations 
[kg-KDP/kg-water]. Material properties, transport, and kinetic 
equations are then solved numerically to predict the dependence of 
growth rate on temperature, supersaturation, and the ratio of flow 
rate to a crystal dimension. The model is experimentally verified 
for 20 to 25 mm crystals grown at rates of 5 to 25 mm/d using a 
turbine to enhance solute flux to the pyramidal faces. We conclude 
that high growth rate of large crystals is possible and scales accord- 
ing to the ratio of characteristic velocity to crystal dimension. 22 
references, 8 figures. 


18791 H + Hz reaction barrier: A fixed-node quantum 
Monte Carlo study. Barnett, R.N.; Reynolds, P.J.; Lester 
W.A. Jr. (Materials and Molecular Research Division, Law- 
aa Berkeley Laboratory, University of California, Berke- 
ley, California 94720). Journal of Chemical Physics; 82: No. 
6, 2700-2707(15 Mar 1985). Contract AC03-76SF00098. 

The classical barrier height for the H+He exchange reac- 
tion, as well as the energies at two other points along the reaction 

are calculated using fixed-node quantum Monte Carlo 
(FNQMC). Several single-determinant importance functions are 
used at the saddle point in order to relate the quality of the impor- 
tance function to the accuracy and precision of the final result. The 
computed barrier is an upper bound since the energy of H and of 
Hg is obtained exactly by FNQMC. Our best upper bound (9.70 +- 
0.13 kcal/mol) has a mean within 0.1 kcal/mol of the presumed 
exact value. This best bound is obtained with a single determinant, 
double-zeta basis importance function. Contrary to experience with 
expansion methods, it is found that an importance function with a 
basis set of near Hartree—Fock quality, as well as one derived 
from a spin-unrestricted SCF calculation, are among the least effi- 
cient and least accurate of the importance functions used. Specifi- 
cally, a nodal surface appearing in the lowest energy molecular or- 
bital in these functions apparently increases the FNQMC energy. 





change study of oxygen adsorption 

Derry, G.N.; Ross, P.N. (Materials 

— Research Division, Lawrence Berkeley Lab- 
oratory, University of California, Berkeley, California 

ee Journal of Chemical Physics; 82: No. 6, *3772-2778(15 

Mar 1985). 


Oxygen adsorption on Pt(111) and Pt(100) was investigated 
using a Kelvin probe to measure adsorbate induced work function 
The variation of Aphi with @ was linear (p = 0.103 D/ 


x 10" atom cm™*) which was presumed to be adsorption at defect 
sites (p = 0.62 D/atom). Sticking coefficients were calculated from 
the rate of change of the work function with time. For room tem- 
perature adsorption on Pt(111), the sticking coefficient followed the 
functional form S)(1-0)2, @ = 0/0/sub max/, and So = 0.038. On 
Pt(100) the functional was more complex with an initial 
increase in S (from Sp = 0.042) to a @ of ~0.1, then an approxi- 
mately quadratic decrease as the coverage increased to saturation. 
The maximum coverage observed in room temperatue dosing of 
either surface was ~3 x 10’* However, dosing at 200—300 °C at 
10-5—10~* Torr induced coverages as high as (7—9) x 10** on both 
surfaces. The isosteric heat of adsorption was measured from equi- 
librium isotherms and found to be 232 +- 36 kJ mol™! with a cov- 

re precision. For Pt(111), 
it is postelated that population of the high coverage state proceeds 
via the activated process of direct dissociation, whereas the unacti- 
vated room temperature process is via a molecularly adsorbed pre- 
cursor. For Pt(100), population of the high coverage state involves 
activated transitions in the Pt surface structure which require fur- 
ther study. 


18793 Irreversible adsorption of dimers, 


immobile random 
trimers, ... et ete Evans, J.W. (Ames 


and Department of Ch , Iowa State Uni- 
versity, Ames, Iowa 50011). Journal of C emical Physics; 82: 
No. Nog "2795-2810(15 Mar 1985). Contract W-7405-ENG-82. 
Models where pairs, triples, or larger (typically connected) 
sets of sites on a 2D lattice “fill” irreversibly (described here as 
dimer, trimer, ... filling or adsorption), either randomly or coopera- 
tively, are required to describe many surface adsorption and reac- 
tion processes. Since filling is assumed to be irreversible and immo- 
bile (species are “frozen” once adsorbed), even the stationary, satu- 
ration state, which is nontrivial since the lattice cannot fill com- 
pletely, is not in equilibrium. The kinetics and statistics of these 
processes are naturally described by recasting the master equations 
in hierarchic form for probabilities of subconfigurations of empty 
sites. These hierarchies are infinite for the infinite lattices consid- 
ered here, but approximate solutions can be obtained by implement- 
ing truncation procedures. Those used here exploit a shielding 
property of suitable walls of empty sites peculiar to irreversible fill- 
ing processes. Accurate results, including saturation coverage esti- 
mates, are presented for random filling of dimers, and trimers of 
different shapes, on various infinite 2D lattices, and for square te- 
tramers on an infinite square lattice. 


18794 Theoretical studies of the reactions of HCN with 
atomic hydrogen. Bair, R.A.; Dunning T.H. Jr. (Theoretical 
Chemistry Group, Chemistry Division, Argonne National 
Laboratory, Argonne, Illinois 60439). Journal of Chemical 
Physics; 82: No. 5, 2280-2294(1 Mar 1985). Contract W-31- 
109-ENG-38. 

A comprehensive theoretical study has been made of the en- 
ergetics of the important pathways involved in the reaction of hy- 
drogen atoms with hydrogen cyanide. For each reaction ab initio 
GVB-CI calculations were carried out to determine the structures 
and vibrational frequencies of the reactants, transition states, and 
products; then POL-CI calculations were carried out to more accu- 
rately estimate the electronic contribution to the energetics of the 
reactions. The hydrogen abstraction reaction is calculated to be en- 
doergic by 24 kcal/mol [expt. AH (0 K) = 16—19 kcal/mol] with a 
barrier of 31 kcal/mol in the forward direction and 6 kcal/mol in 
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the reverse direction. For the hydrogen addition reactions, addition 
to the carbon atom is calculated to be exoergic by 19 kcal/mol 
with a barrier of 11 kcal/mol, while addition to the nitrogen center 
is essentially thermoneutral with a barrier of 17 kcal/mol. Calcula- 
tions were also carried out on the isomerization reactions of the ad- 
dition products. The cis—>trans isomerization of HCNH has a bar- 
rier of only 10 kcal/mol with the trans isomer being more stable by 
5 kcal/mol. The (1,2)-hydrogen migration reaction, converting 
HeCN to trans-HCNH, is endoergic by only 14 kcal/mol, but the 
calculated barrier for the transfer is 52 kcal/mol. The energy of the 
migration pathway thus lies above that of the dissociation—recom- 
bination pathway. 


18795 Hydration of the Dy* ion in dysprosium chloride 
solutions determined neutron diffraction. Annis, B.K.; 
Hahn, R.L.; Narten, A.H. (Chemistry Division, Oak Ridge 
National Laboratory, Oak Rid ee, Tennessee 37831). imal 
of Chemical Physics; 82: No. 4, 2086-2091(15 Feb 1985). 
Contract AC05-840R21400. 

The coordination of water molecules about the Dy® ion in a 
2.38 m DyCls in DO solution has been determined by neutron — 
scattering. The information was obtained using samples that were 
identical except for the isotopic species of the Dy** ions. The ex- 
periment yields the distribution of the deuterium and oxygen atoms 
in the first hydration shell. Each Dy* ion is surrounded by 7.4 +- 
0.5 water molecules. The dysprosium—oxygen separation is 2.37 A 
and the dysprosium—deuterium separation is 3.04 A. The cation— 
water molecule orientation is closer to planar than that which has 
generally been observed in other aqueous solutions. 


Pulse radiolysis study of the kinetics and mecha- 
nisms of the reactions between manganese(II) complexes and 
HO:/O.~ radicals. 2. Phosphate complex and an overview. 
Cabelli, D.E.; Bielski, B.H.J. (Brookhaven National Lab., 
Upton, NY). Journal of Physical Chemistry; 88: No. 25, 6291- 
6294(6 Dec 1984). Contract AC02-76CHO00016. 

The reactions between Mn* -phosphate and HO./O2~ radi- 
cals result in the formation of transient, MnOOH**/MnO;*. The 
nonprotonated species subsequently yields the oxidized metal 
cation, Mn*, while the protonated species can react with another 
Mn* to form the dinuclear transient, (MnOOHMn)*; both mono- 
nuclear and dinuclear species subsequently yield Mn*. Additional 
studies of the disappearance of MnO,* in both formate and sulfate 
media established that the MnO,* -formate transient disappears by a 
first-order process while the MnO,* -sulfate transient reacts with 
OQ.” at a rate about 7 times as fast. These results, along with those 
reported previously, have led to the formulation of a general mech- 
anism to describe the reactions between Mn** complexes and HO2/ 
O27 radicals. 


Studies of urohemin I in aqueous solution. Ther- 
modynamics of self-association and electronic properties of 
two species detected by proton NMR spectroscopy. Satterlee, 
J.D.; Shelnutt, J.A. (Univ. of New Mexico, Albuquerque). 
Journal of Physical Chemistry; 88: No. 8, 5487-5492(8 No 
1984). Contract AC04-76DP00789. 

The solution chemistry of iron(III) uroporphyrin I chloride 
(FeURO), or urohemin, has been examined at pH 11-13 by proton 
NMR spectroscopy at 360 MHz. The hyperfine spectrum is similar 
to that of iron(III) octaethylporphyrin chloride with pyrrole CHe/ 
sup a/ and CH2/sup 8/ protons appearing substantially downfield 
(35-45 ppM) and meso protons shifted upfield. Two forms are 
present in solution and are characterized as monomer and dimer. 
The dynamics of the monomer-dimer equilibrium are slow on the 
NMR time scale so that separate sets of resonances are simulta- 
neously observed. The relative concentration of the two forms can 
be regulated by changing concentration and temperature, with the 
monomer predominating at high temperatures and low concentra- 
tions. An equilibrium quotient has been defined for this process, Q 
= [dimer]/[monomer]*. Q was evaluated as a function of tempera- 
ture between 0 and 36°C, with a value at 30°C of 43.5 M~1. These 
data yielded estimates of enthalpy (-10.6 +- 1 kcal/mol) and entro- 
py (-27.6 +- 3 cal/(mol°C)) for the dimerization process. Non- 
Curie temperature dependence is exhibited by the monomer meso 
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proton resonance whereas the dimer meso proton resonance exhib- 
its linear, Curie behavior. 48 references, 5 figures, 2 tables. 


18798 Infrared spectroscopy of Cu/ZnO catalysts for the 
water-gas shift reaction and methanol synthesis, Edwards, 
J.F.; Schrader, G.L. (lowa State Univ., Ames). Journal of 
Physical Chemistry; 88: No. 8, 5620-5624(8 Nov 1984). Con- 
tract W-7405-ENG-82. 

A bidentate formate species adsorbed on a zinc site was a 
common intermediate in the water-gas shift and methanol synthesis 
reactions on Cu/ZnO catalysts. Adsorbed formaldehyde and meth- 
oxy species were identified as additional intermediates in the reac- 
tion pathway for methanol synthesis. An adsorbed carbonyl species 
on a reduced copper site was an activating agent for the reduction 
of formate groups to formaldehyde and methoxy species at 200°C. 
37 references, 6 figures, 1 table. 


18799 Evidence for diffusion of a partially oxidized tita- 
nium species into bulk platinum. Ko, C.S.; Gorte, R.J. (Univ. 
of Pennsylvania, Philadelphia). Journal of Catalysis; 90: No. 
1, 59-64(Nov 1984). Contract AC21-82MC19204. 

Auger electron spectroscopy shows that an oxidized titanium 
species diffuses into a clean Pt foil between 700 and 900 K. This 
diffusion is reversible and the titania returns to the surface when 
the sample i is cooled. However, when the titania-covered Pt surface 
is heated in oxygen, the titania desorbs irreversibly from the Pt. 
Likewise, unoxidized titanium is also removed from the surface ir- 
reversibly, indicating that the diffusing species is partially oxidized. 
This species is found to prevent CO and Hz chemisorption and may 
explain the support-metal effects observed on titania-supported Pt. 
19 references, 5 figures. 


18800 Reactions at the metal vertex of a ruthenacarbor- 
ane cluster. Activation of carbon monoxide by closo-3,3,3- 
(CO)s-3,1,2-RuC,BoHi:. Behnken, P.E.; Hawthorne, M.F. 
(Univ. of California, Los Angeles). Inorganic Chemistry; 23: 
No. 21, 3420-3423(10 Oct 1984). Contract ATO3- 
80ER 10673. 

The *=B FTNMR analyses and quenching studies of the re- 
action solutions suggest the inactivity of closo-3,3,3-(CO)s-3,1,2- 
RuC,BeHi: (1) as a water gas shift process catalyst is a conse- 
quence of the conflicting pH demands of the individual steps in the 
proposed mechanism. The alkaline conditions necessary for attack 
on 1 and decarboxylation to produce the anionic dicarbonyl hy- 
dride complex are prohibitive for its reconversion to 1, which re- 
quires acidic conditions. 14 references, 1 figure, 1 table. 


18801 Solubility of Eu(NOs)s.6H2O in water at 298.15 K. 

J.A. (Lawrence Livermore National Lab., CA 
(USA)). Journal of Chemical Thermodynamics; 16: No. 10, 
921-925(Oct 1984). 

The solubility of Eu(NOs)s.6H2O in water has been meas- 
ured at 298.15 K using isopiestic equilibrations. Concordant results 
were obtained using 5, 7, and 9 d equilibrations; this indicates that 
thermodynamic equilibrium had been reached and that the hexahy- 
drate is the stable hydrate at this temperature. The experimental 
molality of the saturated solution is (4.2732 +-0.0061) mol.kg™*. 
Results for Eu(NOs)s fall on a smooth curve for the solubilities of 
lanthanide nitrate hexahydrates (La through Yb). The thermody- 
namic solubility product was computed using published activities. 


18802 Kinetics of the m reaction. Condon, 
J.B.; Holcombe, C.E. (Oak Ridge Y-12 Plant, TN). High 
Temperature Science; 18: No. 2, 79-95(Oct 1984). Contract 
W-7405-ENG-26. 

The kinetics of the yttria-carbon reaction was measured from 
1425 to 1625 K in a vacuum recording balance. It was demonstrat- 
ed that the kinetics were by the known gasification mechanism on 
the graphite and perfusion-precipitation mechanism in the yttria. 
The diffusing species in the yttria are probably oxygen-ion vacan- 
cies and carbon. The vacancies are formed by the reaction on the 
ytrria surface with CO to form CO; that is subsequently transport- 
ed to the carbon for reduction. The activation energy of reaction is 
419 kJ mol™', which is probably the enthalpy of formation of the 
oxygen ion vacancies in yttria. This temperature dependence is in- 
corporated into the concentration dependence of oxygen ion vacan- 
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cies and subsequently into the rate of precipitation of the YC, 
phase. 


18803 Future directions in solid state lanthanide and acti- 
nide chemistry. Morss, L.R. (Argonne National Lab., a 
say Edelstein, (Lawrence Berkeley Lab., 


N. 
ian Journal of the Less-Common Metals; 100: 15:28 


Recent accomplishments are reviewed and current chal- 
lenges in the syntheses and elucidation of the bonding and electron- 
ic structure of metals, inorganic compounds and organometallic 
Se ee ee er ee ee 
identified. 
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— ALSO TO CITATION(S) 17836, 17839, 17854, 18797, 18824, 19035, 


18804 (DOE/ER/10981—3) Studies of elimination reac- 
tions of metal complexes, Progress report, August 1, 1981- 
July 31, 1985. DuBois, M.R. (Colorado Univ., Boulder 
(USA)). 1985. Contract AC02-81ER10981. 19p. NTIS, PC 
A02/MF AO01; 1; GPO Dep. File Number DE85007920. 
During the previous grant period we had proposed to inves- 
tigate three rather diverse areas of metallosulfur chemistry. (1) 
Alky! elimination and rearrangement reactions in coordinated thio- 
late ligands of molybdenum dimers have been studied in a variety 
of systems. We were particularly interested in identifying reactions 
which could be viewed as analogues to those which occur for alkyl 
ligands within a metal coordination sphere. (2) Investigations of re- 
actions of molybdosulfur complexes with hydrogen and with vari- 
ous sulfur containing molécules have been initiated. In 
we wished to identify steps in desulfurization reactions. (3) Synthe- 
ses of new complexes have been carried out which have permitted 
a brief survey of structures and reactivities of sulfido and thiolate 
bridged dimers of other transition metal ions including vanadium, 
iron and rhenium. 16 references. 


18805 (DOE/EV/05855—7) Energy transformation in 
molecular electronic systems. Progress report. Kasha, M. 
(Florida State Univ., Tallahassee (USA). Inst. of Molecular 
Biophysics). 1984. Contract AS05-78EV05855. 7p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE85006751. 

Intramolecular Porton Transfer: Amplified spontaneous 
emission and laser action has been discovered in 3-hydroxyflavone. 
Proton transfer is also being studied in flavins (lumichrome) and 
DNA purines (adenine and guanine). Singlet Molecular Oxygen 
Studies: Excited-state studies are underway. (DLC) 


18806 (DOE/PC/30240—T1) Surface electronic 

ties —_- of catalytic effectiveness and poisoning in fuel syn- 
thesis, Final report. Cooper, B.R.; Montano, P.A. (West Vir. 
ginia Univ., Morgantown (USA). t. of Physics). [1983]. 
Contract FG22-80PC30240. 8 S, PC A05 AOl; 
1; GPO Dep. File Number DE 5005878. 

We report on a coordinated experimental and theoretical re- 
search program on electronic structure involved in transition metal 
heterogeneous catalysis, especially in bimetallic systems. Such bime- 
tallic systems are useful in obtaining desirable product selectivity. 
We have focussed our attention on the nickel/copper and rutheni- 
um/copper systems. On the theoretical side, self-consistent calcula- 
tions for a monolayer of copper on a nickel substrate show a down- 
ward shift and narrowing of the d-band density of states for the 
surface (copper) layer relative to the interior (nickel) layers. This 
change explains the experimental behavior for the electron energy 
loss spectra, with regard to the suppression, with copper coverage, 
of transitions around 66 eV. The change involves the filling of 
empty d electron states near the surface, and one expects that this 
behavior will have great importance for the catalytic activity of the 
surface. In the copper-ruthenium system, for a copper monolayer 
on top of bulk ruthenium, we obtain very close agreement with the 
experimentally observed downward shift of the top of the surface 
layer copper d-bands relative to the Fermi energy. On the experi- 
mental side, we have studied the change in the clean metallic sur- 
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face and then the change in chemisorption of CO and On, on nickel 
upon epitaxially depositing copper on the nickel (100) surface. 
These studies have involved the use of low energy electron diffrac- 


(Juel—1918) rs on reactions of nucleo- 
es an Seti wen HL (Kenn h 
jusen, Orsc: 
Tuelich G.m.b.H. (Germany, F.R.). (Kemfonchangaatag 
mie; Koeln Univ. (Germany, F.R.)). May 1984. 99p. (In 
German). NTIS (US Sales Only), PC AO5S/MF AO1. File 
Number DE85780747. 
The decay-induced bromination of fluorobenzene by 
sup(76,77)Br from the decay of sup(76,77)Kr was studied in the 
of different inert gases and in SFe at pressures up to 15 
bar. The yields of Br-for-H and Br-for-F substitution were meas- 
ured by radiochromatography and y spectroscopy. As a general 
trend, an increase with moderator gas pressure of the radiochemical 
Gunde Gu, fens < 1% ot Ther to > 12% Secasian biunene in the 
presence of SF at 15 bar) was observed both in H and in F substi- 
tution. At the same ti the positional selectivity shows a linear 
increase with pressure in favour of the para-product (proportional 
50% at 15 bar) and at the expense of the meta-product (proportion- 
al 20%). The **Br/”’Br isotope effect observed in Br-for-H substi- 
tution in fluorobenzene reflects Brsup(n+-) fraction of the primary 
charge distribution on formation of the isotope from sup(76,77)Kr 
(Br proportional 100%, "Br proportional 40%). Experiments 
with pyridine as competitive substrate, which decreases the yields 
to practically O, confirm the role of bromine kations as aggressive 
species. On the other hand, O2 added as catcher for intermediate 
icals had no effect on yields and on the positional selectivity. 


18808 (PNL-SA—12830) Systematic nomenclature of the 
oxygen, and sulfur functional polycyclic ~~ 

Later, D.W.; Wright, C.W.; Loening, K. 
Merritt, J.E. (Pacific Northwest Labs., Richland, Wa 
(USA); Chemical Abstracts Service, Columbus, OH (USA)). 


From 9. international symposiuum on polynuclear aromatic 
ae Columbus, ce ne 30 Oct 1984). 
The nomenclature used Srtneeduantit he biinaniilhe 
sul.auieitiie PA: ia chen divenified ond -cuiiaieg, Different 
for naming generic classes and individual heterofunc- 
tional PAC are common. An increase in the number of papers pre- 
sented in the PAH symposium proceedings on N-, O- and S-PAC 
has prompted a brief compilation of the key rules of nomenclature 
for these classes of compounds. Hence, a synopsis of the current 
rules for nomenclature applied to monofunctional N-, O-, and S- 
PAC as published by the International Union of Pure and Applied 
Chemistry (TUPAC) is presented here in an effort to clarify and 
unify nomenclature used in the proceedings of these symposia. The 
nomenclature methods that are abridged and presented in this paper 
were taken mainly from Sections A, B, and C of the IUPAC rules 
on nomenclature of organic chemicals. In this paper, the nomencla- 
ture for the nonfunctional PAH is first briefly reviewed, followed 
by three sections devoted to outlining the key aspects of naming 
the N-, O-, and S-PAC. 


18809 Electronic structure of the porphyrin ring in 
electrostatically bound 7-7 complex: methyl aalegaeashel- 
louroporphyrin oe nah Jornal of = “ —— os 
NM). Journal o, em. 
Ne 25, 6121-6127(6 Dec 1984). Contract ACO4-76DPO0789. 


spectroscopy and UV-visible absorption spectroscopy. The complex 
is found to be a 2:1 a-2 complex with a substantial contribution to 
the binding energy from electrostaic attraction between the anionic 
porphyrina and cationic viologen molecules. Strong axial ligation 
disrupts normal 7-7 interaction, resulting in a 1:1 complex for 5- 
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coordinate metallouroporphyrins and total disruption of the a-7 
complex for 6-coordinate metals. An analysis of the absorption 
spectra in terms of the four-orbital model of porphyrin excited 
states determines the complex-related shifts in relative frontier 7- 
orbital energies. The Raman shifts provide additional information 
necessary to determine absolute shifts in orbital levels. Complex-in- 
duced shifts in the a/sub lu/(7) and e/sub g/(7) energy levels, but 
not the a/sub 2u/(7) level, are indicated. A 500-cm™* change in the 
electron-electron repulsion interaction between the excited-states 
configurations also accompanies methylviologen complex forma- 
tion. 


18810 Vibrational calculations on formal with im- 
proved force fields. Maessen, B.; Wolfsberg, M. (Univ. of 
California, Irvine). Journal of Physical Chemistry; 88: No. 25, 
6420-6423(6 Dec 1984). Contract AT03-76ER70188. 

The energies of the lower-lying vibrational states (J = 0) of 
formaldehyde and deuterioformaldehyde are calculated by a vari- 
ational technique with use of the full Watson Hamiltonian. The 
basis functions are products of one-dimensional harmonic oscillator 
functions, one corresponding to each of the six normal coordinates; 
the integrals are evaluated by Gauss-Hermite quadrature. Results 
for three new force fields in internal valence displacement coordi- 
nates are compared with an earlier calculation and with experiment. 
The best presently available force field for formaldehyde is one 
which is obtained by transforming a Taylor series in valence co- 
ordinates which has been obtained by fitting theory to experiment 
within the framework of second-order perturbation theory; stretch- 
ing displacements Ar are replaced by Ar/r in such a way that the 
new force field is equal to the old one up through quartic terms in 
the Taylor series. The accuracy of the numerical integration proce- 
dure is tested and some simplifications in the Hamiltonian operator 
are also tested. 


18811 Mechanism of tritium-atom-promoted isotope ex- 
change in the benzene ring: application to tritium labeling of 
biologically es re compounds, Powell, M.F.; Mori- 
moto, H.; Gordon, B.E.; Lemmon, R.M. 
(Univ. of California, E Berkeley) Journal of Physical Chemis- 
try; 88: No. 25, 6266-6271(6 Dec 1984). Contract AC03- 
76SF00098. 

Reaction of thermal tritium atoms, generated by microwave 
activation of Tz gas, with benzene and biphenyl was studied at ~ - 
50 and -196°C. The saturation reactions (i.e., benzene —> cyclohex- 
ane-ts) predominated over isotope exchange (i.e. benzene —> ben- 
zene-t) at-196°C. However, significant exchange labeling occurred 
at ~ -50°C, with a concomitant reduction in the yields of saturated 
products. This reversal in labeled product yields at the different 
temperatures is due, in part, to the faster rate of H expulsion from 
the intermediate cyclohexadienyl radical at -50°C and to the in- 
creased mobility of the warmer matrix that retards multiple T. reac- 
tions with the same aryl molecule by covering up singly tritiated 
intermediates. The less volatile aryl compound, biphenyl, was la- 
beled in a diffusionally active matrix of either benzene or cyclohex- 
ane, whereas it could not be labeled otherwise. 


18812 Synthesis of benzofurans from oxygenated phenox- 
Castellino, A.J.; Rapoport, H. (Univ. of California, 
Berkeley). Journal of Organic Chemistry; 49: No. 23, 4399- 
4404(16 Nov 1984). Contract AC03-76SF00098. 
O-Aryloximes having various oxygenated substitution pat- 
terns have been converted to benzofurans, with implications toward 
natural product synthesis, through an extension of the Fischer 
indole type of synthesis. The effect of the substituent pattern in the 
benzene ring and the nature of the carbonyl derived portion of the 
oxime on benzofuranization were explored. 11 references, 4 tables. 


. (Brook- 
haven National Lab., Upton, NY). Journal of Physical Chem- 
istry; 88: No. 8, 5456-5458(8 Nov 1984). 

A study has been performed on the rate of the translational 
surface diffusivity of propyne on a silica-alumina-supported Cr(VI) 
catalyst. This rate was measured via nonchemical acetylene-pro- 





pyne sorbate interactions coupled with positron annihilation surface 
detection (PASD). The surface displacement rate of [?!C]acetylene 
by propyne was measured in a transient experiment as a function of 
the adjacent Cr-site distance and correlated to propyne surface dif- 
fusivity, D/sub s/. Results indicated that D/sub s/ increased linear- 
ly when the adjacent site distance was decreased for catalysts 
loaded with between 0.08 and 0.8 wt % of chromium. However, 
D/sub s/ fell off drastically to nearly zero when greater Cr-site dis- 
persion was achieved at support loadings below 0.08 wt % of chro- 
mium. Catalytic selectivity for p-xylene production was also meas- 
ured as a function of D/sub s/ and was shown to have a strong 
dependence of its rate. 25 references, 4 figures. 


Isotope shifts and force field for carbon tetrachlo- 
ride in a krypton matrix. Jones, L.H.; Swanson, B.L,; 
Ekberg, S.A. (Los Alamos National Lab., NM). Journal of 
Physical Chemistry; 88: No. 8, 5560-5563(8 Nov 1984). 
The high-resolution infrared ir spectrum of the Nus and Nu: 
+ Nu, modes of carbon tetrachloride of natural isotopic abundance 
in a krypton matrix displays a multitude of absorption peaks due to 
the several isotopic species and the presence of two dominant sites, 
one of which shows site symmetry splitting. We have assigned all 
of the observed transitions and from the isotope shifts have estimat- 
ed a quadratic force field for each site (one assumed to have T/sub 
d/ symmetry and one assumed to have C/sub 3Nu/ symmetry). 
The difference in force fields is slight for the two sites. The results 
are in agreement with a Urey-Bradley force field estimated earlier 
without the benefit of isotope shifts. 12 references, 2 figures, 6 
tables. 


and cysteine. Prasad, . (Boston Univ. 
MA). Journal of Physical Chemistry: 88: No. 8, 5660-5665(8 
Nov 1984). 

Methylviologen dication (MV ) forms charge-transfer (CT) 
complexes with EDTA, triethanolamine (TEOA), and cysteine 
(Cys) in aqueous solution. The complexes of EDTA and TEOA 
show enhanced tail absorption from 320 nm well into the visible 
region; the Cys complex shows a discrete tion band in the 
350-380-nm region. By use of the Benesi-Hildebrand and other 
treatments for the variations of the absorbances of the complexes 
with the concentrations of the components, values of K/sub eq/ 
and epsilon/sub A/ for the complexes are obtained as functions of 
pH. Values of K/sub eq/ range from 0.29 M~! for the Cys complex 
at pH 3.5 to 18 M™' for the EDTA complex at pH 11.2; K/sub eq/ 
values are significantly higher in alkaline solution where the depro- 
tonated donors are better reducing agents. The emission at 525 nm 
observed in these and other MV* systems is believed to arise from 
a highly luminescent impurity, not a CT complex. The ramifica- 
tions of CT complex formation on the photochemistry of systems 
containing MV* and sacrificial electron donors are discussed. 57 
references, 4 figures, 1 table. 


18816 Reduction of aromatic hydrocarbons by a new re- 
ducing system: calcium metal in amines. Benkeser, R.A.; Bel- 
monte, F.G.; Yang, M.H. (Purdue Univ., West Lafayette, 
IN). Synthetic Communications; 13: No. 13, 1103-1116(1983). 
Contract AC02-81ER 10989. 

Reported are optimal conditions for the preparation of A® ?°- 
octalin (1), 4,5,6,7-tetrahydroindane (II), 1,2,4,5-tetramethyl-1,4-cy- 
clohexadiene (III), 1,2,3,4,5,6,7,8,9,10-decahydroanthracene (IV) 
and 1,4-dimethylcyclohexene (V) by this new reducing system. 
Also reported is a novel method for the purification of I and II by 
an oxymercuration-demercuration sequence. 9 references. 


18817 Redox behavior of Cu(iI) complexes of 8-polyke- 
tonates; two-electron transfer in binuclear 1,3,5-triketonates 
and related ligands. Lintvedt, R.L. (Wayne State Univ., De- 
troit, MI). pp 129-155 of Copper coordination chemistry: 
biochemical and inorganic pectives. Karlin, K.D.; Zu- 
1985] , (eds.). New You, NY, USA; Adenine Press 

One of the principal reasons for investigating molecular po- 
lynuclear complexes is to determine the chemical significance of the 
presence of more than one metal ion per molecule. The fact that 
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the binuclear complexes undergo reversible, sequential transfer of 
two electrons at the same or very nearly the same potential is proof 
that the chemical properties are substantively changed as compared 
to the irreversible mononuclear complexes. These electrochemical 
properties constitute a new set of unique properties associated with 
the binuclear moiety. 


4004 Electrochemistry 
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ee Southeastern Regional caaanatte Chemical Society 

mice NC, USA (9 Nov 1983). 
jum f-alumina is one of a family of compounds that 

have exceptionally high ionic conductivities. Partly as a conse- 
quence of the small size of the Li* ion, the properties of Li 
mina such as structure and conductivity are exceptions 
trends set by other alkali-metal 8-aluminas. Both Li and Na A-alu- 
mina absorb water molecules into their conduction layers, 
hydration rate of Li 8-alumina is much higher. ie ane 
review and analyze these properties of Li B-alumina. Some of 
analysis is based on the results of potential energy calculations. In 
particular, the interstitialcy conduction mechanism responsible for 
the high ionic conductivity in Na 8-alumina is found to be applica- 
ble in Li B-alumina, but the conduction path is modified. The rapid 
diffusion of H2O in Li B-alumina is attributed to the tendency of 
water molecules to dissociate in the material. 12 figures. 
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18819 (DOE/ER/04908—4) Laser induced chemical re- 
actions and laser-collision processes. Technical progress 
report. Light, J.C. (Chicago Univ., IL (USA). James Franck 
Inst.). Feb 1985. Contract AC02- 78ERO4 908. 9p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE8 87. 

A quantum approach was used and several new theoretical 
and computational approaches have been developed for the follow- 
ing projects: multiphoton absorption and dissociation; single-photon 
dissociation of polyatomic molecules; dissociative attachment colli- 
sions of electrons with diatomic and collinear triatomic molecules; 
and isotope effects in laser-collision induced associative ionization 
(Lie). (DLC) 


18820 (DOE/ER/13111—1) he nape studies in 
separation at interfaces in relation to 


water photolysis. 
Progress report, September 1, 1983-December 31, 1984. 
Hurst, J.K. (Oregon Graduate ee Beaverton Sat 
Dept. of Chemical, Biological, and 


Environmental Sci- 
1984. Contract AC06-83ER13111. 23p. 
/MF A0O1; GPO Dep. File Number 


Experimental research on the dynamic behavior of vesicles 
containing bound redox ions is described; emphasis has been placed 
» en ee ee ee 
out net transmembrane oxidation-reduction and characterizing their 
reaction mechanisms. Two systems exhibiting this phenomenon 
have been devised using (a) amphiphilic (NHs)sRu(IIl)-4-alkylpyri- 
dine ions bound to egg lecithin liposomes and (b) a series of N- 
methyl-N’-alkylviologen (C/sub n/MV* ) cations bound to anionic 
dihexadecylphosphate (DHP) vesicles. For reaction system (a), re- 
duction of externally-bound Ru(III) ions was accomplished by 
adding one of several reducing agents (Cr*, V*, Cu*, ascorbate 
ions) and the subsequent slow transmembrane electron exchange be- 
tween Ru(III) and Ru(II) ions was followed spectrophotometrical- 
ly. The data from several types of kinetic experiments indicated 
that reaction proceeded by electron tunneling through the mem- 
brane barrier, rather than by transverse diffusion of reactants. For 
reaction system (b), we have found that chemical reduction of C/ 
sub n/MV™ -DHP particles by added dithionite ion gives rise to 


ences). 20 Au 





detectable transmembrane redox only if the N-alkylsubstituent ex- 
ceeds a critical length (n = 10). In these instances, the transmem- 
brane redox step appears to involve electron tunneling. This con- 
clusion is supported by continuous photolysis experiments in which 
Fe(CN)s* i ion compartmented within the DHP vesicle is capable of 
oxidizing vi radical cation generated by oxidative quenching 
of ?ZnTPPS* ion only when viologen is bound to both inner and 
outer particle surfaces. The magnitudes of the estimated transmem- 
brane redox rate constants are very close to calculated values based 
upon the hopping conduction tunneling model. 2 figures, 1 table. 


18821 Laser-induced-fluorescence study of the reaction of 
N2O with hot hydrogen atoms from 248 nm excimer laser 
photolysis of HI. Fhe ieertnees ol Subbiah, J.; Flynn, 
G.W.; Weston R.E. Jr ent of Chemistry and Co- 
lumbia Radiation Laboratory, Columbia University, New 
York, New York 10027). Journal of Chemical Physics; 82: 
No. 5, 2295-2299(1 Mar 1985). Contract AC02-78ER04940. 

The reaction of hot hydrogen atoms with N2O to form OH 
and Nz has been studied. The hot hydrogen atoms were generated 
by the photolysis of HI at 248 nm which produces a bimodal distri- 
bution of hydrogen atoms having 43.6 and 22.0 kcal/mol of transla- 
tional energy. The OH produced was monitored by laser-induced 
fluorescence in the A—X transition [(0,0) band]. The nascent rota- 
tional distribution of this hot reaction was found to be character- 
ized by a Boltzman temperature of 4700 +- 300 K. 


8822 Time-resolved photoluminescence in the picosecond 
oe: domain from CdS crystals immersed in electrolytes. 
Evenor, M.; Gottesfeld, S.; y wena = Huppert, D.; Feld- 
berg, S.W. (Tel Aviv Univ., Ramat Aviv, Israel). Jou nal of 
Physical Chemistry; 88: No. 25, 6213-6218(6 Dec 1984). Con- 
tract AC02-76CH00016. 

The effect of the solution composition on the luminescence 
decay time following picosecond laser pulses is examined for CdS 
single crystals immersed in various aqueous solutions. A digital sim- 
ulation technique is demonstrated as an efficient tool for the quanti- 
tative analysis of luminescence decay curves in the picosecond time 
domain, using the exact generation function in the simulation. Such 
analysis yields numerical values for the bulk lifetime, and for the 
surface recombination velocity. A typical value of 2.5 x 10~®s was 
found for the bulk lifetime of the CdS crystals employed. The sur- 
face recombination velocity evaluated for an etched crystal im- 
mersed in distilled water was = 5 x 10° cm/s. Immersing the 
etched CdS crystal in a basic sulfide-polysulfide solution increased 
the surface recombination velocity to a level of 10° cm/s. This indi- 
cates a photohole surface capture velocity of = 10° cm/s at a sul- 
fide-covered CdS surface. 


—_ Simplification of the resonance fluorescence spec- 
trum by detuning from absorption features. Tannor, D.J.; 

Blanco, M.; Heller, E.J. (Los Alamos National Laboratories, 

ng eareat of Physical Chemistry; 88: No. 25, 6240-6244(6 


Detuning the incident laser from any of the stationary vibra- 
tional features identified by the Smalley group in the long-tail alkyl- 


lines will grow back as the detuning frequency is increased. The 
proposed claim is based on the time-energy uncertainty principle A 
omega tau similarly order 1. By detuning A omega increases, tau 
goes down, and the zeroth-order vibrational state has less: and less 
time to evolve into the tail. 


18824 Solvent isotope effect on the reactivity of photo- 
cations embedded in micelles. Plonka, A.; Kevan, 

L. (Univ. of Houston, TX). Journal of Physical Chemistry; 
Siianies 25, 6348-6350(6 Dec 1984). Contract AS05- 
5 ais distributions of photoproduced N,N,N’,N’-tetra- 
methylbenzidine cation radicals in micelles of sodium decyl sulfate 
and of sodium dodecyl sulfate in HxO and D2O were determined 
from inverse Laplace transforms of the experimental decay at room 
temperature. An expression is given for adequately approximating 
the decay curves. Hydrophobic interaction due to substitution of 
D.O for HzO results in broadening of the lifetime distribution ac- 
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companied by an increase in the effective lifetime. The lifetime 
broadening effect was found to be similar in both kinds of micelles. 


18825 Photochemical yields and FTIR spectra of matrix- 
isolated, isotopic organic products formed in the photooxida- 
tion of isotopic formaldehydes in solid O, at 12-15 K. Tso, 
T.L.; Lee, E.K.C. (Univ. of California, Irvine). Journal of 
Physical Chemistry; 88: No. 8, 3475-5483(8 Nov 1984). Con- 
tract AT03-76ER70217. 

FTIR spectra and frequency assignments of various isotopic 
molecules of formic acid, performic acid, and formylperoxy radical 
formed from the photooxidation of H2xCO, H2'*CO, HaC**O, 
HDCO, and D,CO in solid O2 and '*O: are presented. In the pho- 
tolysis of HDCO, it is found that about 3 times more DC(O)OO is 
formed than HC(O)OO, indicating that the relative quantum yield 
of the C-H bond break is about 3 times greater than that of the C-D 
bond break. A molecular complex of the type HC(O)OO...HO: in- 
volving hydrogen bonding (OO...H-OO) is discussed in terms of its 
IR spectrum, structure, and photooxidation mechanism. A mecha- 
nism of formic acid formation via an intermediate, OO(H)C=O...H- 
OO, or hydroxymethylene, HCOH, is considered. 32 references, 8 
figures, 7 tables. 


18826 Luminescence and photoelectrochemistry of surfac- 
tant metalloporphyrin assemblies on solid supports. Bul- 
kowski, J.E.; Bull, R.A.; Sauerbrunn, S.T. (Univ. of Dela- 


ware, Newark). ACS Symposium Series; No. 146, 279- 


* 293(1981). Contract FG02-79ER 10533. 


A molecular design approach has been used to correlate film 
electronic properties with charge transfer effects at both the dye- 
liquid and dye-solid interface in highly ordered dye assemblies. In 
the idealized structure, which is described in detail, coordination 
compounds are organized in distinct monomolecular layers. The 
dye molecules being used to synergize such a structure are metallo- 
porphyrines, and the interlayer linkages used are bifunctional bases 
such as pyrazine, which provide binding sites for positioning suc- 
cessive layers in the array and an adjustable inner-sphere pathway 
for photoinduced charge transfer between adjacent layers. The 
strategy followed to develop the ordered film involved a combina- 
tion of monolayer techniques and coordination chemistry substitu- 
tion reactions. 


18827 Photopotential generation by photosystem I-medi- 
ated and proflavine-catalyzed photoreduction of methyl violo- 
gen. Bhardwaj, R.; Pan, R.L.; Gross, E.L. (Ohio State 
Univ., Columbus). Photobiochemistry and Photobiophysics; 3: 
19-30(1981). Contract FG02-79ER 10538. 

The authors have used the photochemistry of photosystem I 
(PS-D particles and proflavine to generate a photopotential. This is 
the first time that methyl viologen has been used to store energy 
due to uphill transfer of electrons mediated by PS-I. An open cir- 
cuit potential of 800 mV and a short circuit current of 3 mA were 
observed. A maximum power of 1 mW at 300 Omega resistance 
was obtained. PS-I-mediated and proflavine-catalyzed photoreduc- 
tion of methyl viologen act together to generate the photopotential 
observed. PS-I particles contribute about 30% to the total power 
developed. The front face power conversion efficiency using white 
light of 600 W x m~? was 0.1%. These results suggest that the pho- 
toreduction of methyl viologen can be used for large photocurrent 
generation. 
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REFER ALSO TO CITATION(S) 18033, 18046, 18796 


18828 (DOE/ER/00038—2674) Radiation Laboratory 
quarterly report, September 1-December 31, 1984. (Notre 
Dame Univ., IN (USA). Radiation Lab.). 17 Jan 1985. Con- 
tract AC02-76ER00038. 48p. (NDRL—2674). NTIS, PC 
A03/MF A01; GPO Dep. File Number DE85007694. 

Seventy abstracts are presented in the fields of radiation 
chemistry and photochemistry. In addition, publications, and exter- 
nal talks and presentations for this quarter are listed. 





18829 peg i agp en cng gts ager adr 
kinetics. 


of decay 
: “Cheeeaiins ; Das, P.K. — of 

Dame, "IN). Journal yy hy ‘phtoa! Chemistry; 88: No. 8, 
5639-5643(8 f Nov 1984). 

Upon 266-nm laser excitation in fluid solutions, trans- and 
cis-stilbene oxides form isomeric carbonyl ylides (A/sub max/’s = 
470 and 490 nm) that are spectrally and kinetically distinct from 
one another. Red shifted in absorption and considerably shorter- 
lived, the ylide photogenerated from the cis oxirane is assigned the 
cis-exo,exo structure on the basis of symmetry rules for electrocy- 
clic ring opening; its counterpart from the trans oxirane is given the 
trans-exo,endo structure. The short lifetimes of the ylides arise in 
part from moderately small activation enthalpies (6-7 kcal mol™*) 
and in part from small and negative activation entropies (-5 to -7 
eu). Laser flash photolysis in acetonitrile gives rise to a second, 
longer-lived transient species (A/sub max/ = 335 nm) assignable as 
the nitrile ylide derived from phenylcarbene and an acetonitrile 
molecule. Bimolecular rate constants in the range 10°-10® M~? s~* 
are presented for the reactions of carbonyl and nitrile ylides with 
several dipolarophiles. 22 references, 5 figures, 3 tables. 


18830 Chemical behavior of SOsp and SO;~ radicals in 
aqueous solutions. Huie, R.E.; Neta, P. (National Bureau of 
Standards, Gaithersbur , MD). Journal of Physical Chemis- 
try; 88: No. 8, 5665-5 (8 Nov 1984). 

The chemistry of the radicals SOs~ and SOs;~ has been inves- 
tigated by using pulse radiolysis with kinetic spectrophotometry. 
Rate constants for the oxidation by SO:~ of a variety of organic 


for the reactions of SO;~ with P 

was found to be a mild oxidant with a redox potential of E(SO3~/ 
SO3*>) = 0.63 V (vs. NHE) at pH > 7 and E(SO;~/HSO;~) = 
0.84 V at pH 3.6. The reaction of SO;~ with O: was shown to 
produce SO;~. The oxidation of several compounds by SO;~ was 
found to occur more rapidly than their oxidation by SO3~. E(SO;~/ 
HSO;~ ) was estimated to be approximately 1.1 V at pH 7. 44 refer- 
ences, 2 figures, 2 tables. 


18831 Phenoxy] radicals: formation, detection, and redox 
properties in aqueous solutions. Neta, P.; Steenken, S. (Univ. 
of Notre Dame, IN). pp 83-88 of Oxygen and oxy-radicals 
in chemistry and biology. New York, NY, USA; Academic 
Press Inc. (1981). (CO -800591—). 

From International conference on oxygen and oxy-radicals 
in chemistry and biology; Austin, TX, USA (25 May 1980). 

In this article the properties of phenoxyl radicals are summa- 
rized from the chemical point of view, with special emphasis on 
their involvement in one-electron transfer reactions. Recent meas- 
urements of one-electron redox potentials are reported. Redox 
properties of several compounds of biochemical interest are includ- 
ed. They are p-dimethylaminophenol (DMAP), norepinephrine, 
DL-DOPA, 3,4-dihydroxyphenylacetic acid, 3-hydroxytyramine, 5- 
hydroxyindole, 5-hydroxytryptophan, adrenalone, and 3,4-dihydro- 
2,5,7,8-tetramethylbenzopyran-2-carboxylic acid (water soluble 
analog of tocopherol). 10 references, 1 table. 
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18832 (BNL—51730, pp 207-214) Chemical overview of 
boron neutron capture therapy. Soloway, A.H.; Barth, R.F.; 
Alam, F.; Carey, W.E. (Ohio State Univ., Columbus). 1982. 
NTIS, PC A17/MF AO0Ol. File Number DE84017247. 
(CONF-8310253—). Contract AC02-82ER60040. 
From Symposium on neutron capture therapy; Boston, MA, 
USA 3 so 1983). 
this overview, the authors touch on historical events, but 
more Ror t= focus on present work and future possibilities. In 
the early 1950's, chemists were, for the most part, not involved in 
NCT, and it was the physicists and clinicians who led the way. For 
this reason, boric acid and various borates, which were readily 
available, initially were screened in animals and ultimately were 
used clinically. Concern, then, centered on determining which com- 
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pounds would be excluded from normal brain tissue due to the 
blood-brain barrier, and which would achieve reasonable concen- 
trations in brain tumors for specific time periods. A summary of 
tumor:brain boron ratios of various boronic acids and their physio- 
chemical parameters are presented. 


18833 (BNL—51730, pp 225-228 ag ey ot a 
ane derivatives as aed hems dean ) 


of 9 water-soluble ‘boron-conjugated D.; 
Walczyna, R.; Wellmann, F.; Riesenberg, H.; Hock?, L 
(Univ. of Bremen, West Germany). 1982. NTIS, PC Al17/ 
MF AO1. File Number DE84017247. (CONF-8310253—). 

From Symposium on neutron capture therapy; Boston, MA, 
USA (12 Oct 1983). 

The preparation of boron-containing macromolecules, espe- 
cially immunoglobulins, for boron neutron capture therapy, has so 
far been rather unsuccessful, because of the increased water insolu- 
bility of heavily substituted proteins. By using polar boron com- 
pounds, some of the difficulties previously encountered in the prep- 
aration of boron-conjugated immunoglobulins might be overcome. 
To this end, the authors have investigated the use of B-decachloro- 
o-carborane (BioCloC:H2) for the preparation of water-soluble ma- 
cromolecules. 


18834 | (BNL—51730, pp 229-236) Boronation of poly- 
clonal and monoclonal antibodies for neutron capture. Alam, 
F.; Soloway, A.H.; Barth, R.F.; Johnson, C.W.; 

W.E.; Knoth, W.H. (Ohio State Univ., Columbus). 
NTIS, PC A17/MF AOl. File Number D 
(CONF-8310253—). Contract AC02-82ER60040 


From S ymposium on neutron capture therapy; Boston, MA, 
USA ae 1983). 


molecule to the antibody so as to achieve the highest number of 
boron atoms conjugated per antibody molecule with minimal loss 
of antibody affinity. 


y globulin: a model for NCT. 
Elmore, J.J. Jr.; Borg, Dic; "ileca, P.; Gabel, D. (Brookha- 
ven National Lab., Upton, NY). 1982. NTIS, PC A1l7/MF 
AO01. File Number D: 17247. (CONF-8310253—). 
From Symposium on neutron capture therapy; Boston, MA, 
USA & Oct 1983). 
‘o achieve the selective localization of boron in or on 


y 
result, there should be little of the loss of receptor specificity or af- 
finity. 


18836 (BNL—51730, pp 245-254) Boron analogs of a- 
amino acids. Spielvogel, B. McPhail, A.T.; Hall, I.H.; 
Fairchild, R.G.; Micca, PL. “(Duke Univ., Durham, NC). 
1982. NTIS, PC A17/MF AO1. File Number DE84017247. 
(CONF-8310253—). 

From Symposium on neutron capture therapy; Boston, MA, 
USA (12 Oct 1983). 

The authors have been concerned with the synthesis, charac- 
terization, and definition of a class of novel isoelectronic and isos- 


characterization of some of the first examples of the analogs and 
related compounds and describes their antitumor activity. The re- 
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sults of preliminary testing at Brookhaven as to the suitability of 
norte onag~aed-wy~ S Semyecraaiery 


— ee pp 260-265) Synthesis and biologi- 
cal activity of a boron-containing pyrimidine nucleoside. 
Schinazi, R.F.; Lastir, B.H.; Fairchild, R.G.; Prusoff, W.H. 
(Gmory sah School of Medicine, Atlanta, GA). 1982. 
NTIS, PC A17/MF AOl. File Number DE84017247. 

ey es ath Contract AC02-76CH00016. 
From Symposium on neutron capture therapy; Boston, MA, 


eo o>. 

The potential of purine and pyrimidine nucleoside analogs 
for the chemotherapy of viruses and cancers has been well recog- 
nized. These compounds behave as substitutes of natural compo- 
nents of nucleic acids and co-enzymes, and they have been exten- 
sively reviewed. Various boron heterocycles which resemble the 
bases of DNA have been tested for anticancer activity, but most of 
these have been found to be either hydrolytically and biologically 
unstable or too toxic. The authors approach was to synthesize a 

ing nucleoside which closely resembles one of the 
naturally occurring pyrimidine nucleosides. This compound could 
be taken up selectively by tumors and be preferentially trapped in 
the cell. In addition, neutron irridiation of the cells containing this 
boron nucleoside could result in cell destruction. 


18838 eo pp —- es, ee physical 
and biological f estrogen carboranes. 


activity 0 
Hadd, H.E. (Northwest Center for Medical Education, 
Gary, IN). 1982. NTIS, PC A1l7/MF A0Ol. File Number 
DE84017247. (CONF-8310253—). 

From Symposium on neutron capture therapy; Boston, MA, 
USA (12 Oct 1983). 

This paper reports the synthesis and physical characteriza- 
tion of the first io isdonbercne-cetendied-170-eceanse for evaluation 
in boron neutron capture modalities. A benzene solution of ethyny- 
lestradiol-3,178-diacetate was refluxed with acetonitrile and deca- 
borane for 72 hrs, with TLC monitoring to determine the qualita- 
tive nature of the reaction mixture. It was observed that as EE,Aca 
disappeared from the mixture, two areas of less polar steroidal de- 
rivatives presented themselves. The least polar appeared to be E,- 
Ac-CBN (1); the compound of intermediate polarity was E2-Aco- 
CBN (iD. 


18839 ee pp 294-303) Recent advances in the 
boron-containing steroids and 


synthesis of porphyrins. Kahl, 
S.B. (Univ. of California, San Francisco). 1982. NTIS, PC 
AI17/MF_ AOl. File 1 Number DE84017247. (CONF- 
8310253—). 

From Symposium on neutron capture therapy; Boston, MA, 


USA (12 Oct 1983). 

The authors present recent work from UCSF on the synthe- 
sis of carboranyl steroids and carborany! porphyrins. The steroidal 
compounds represent the most recent efforts in their six year old 
program in this area, while the porphyrins represent their initial 
synthetic attempts to attach carborane cages to porphyrins. Since 
this Symposium has also heard a number of stimulating papers pre- 
sented in the area of boron analysis, some of their recently pub- 
lished work describing the development of a highly sensitive gas 
chromatographic-microwave induced plasma (GC-MIP) boron anal- 
ysis is also presented. 


18840 (DOE/ER/45000—1-Vol.22-Pt.3, pp 315-318) 
Pressure dependence of the infrared spectrum of HDO in 
DO to 189 kilobars. Klug, D.D.; Whalley, E. (National Re- 
search | il, Ottawa, Ontario). 1984. Elsevier Science 
Publi Co., Inc., 52 Vanderbilt Ave., New York, NY 
10017. File Number 1185002797. (CONF-830763—Pt. 3). 

From 9. AIRAPT international high pressure conference; 
Albany, NY, USA (25 Jul 1983). 

The in integrated absorption intensity and frequency of the un- 
coupled OH vibration in the three micron region for a 
dilute solution of HzO in D2O has been measured in the pressure 
range 0 to 189 kilobars at 22°C using a diamond anvil optical cell. 
Sample thicknesses were determined using interference fringes, and 
the pressure was measured using ruby fluorescence frequency shifts. 
The frequency shift with pressure was nearly linear in the region of 
stability of ice VII with a slope of -2.08 cm™*/kbar. The effect of 
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pressure on the sum of the intra- and intermolecular coupling con- 
stants was obtained by combining these spectra with the effect of 
pressure on the Raman spectrum. The integrated intensity of the 
uncoupled OH vibration increased by a factor of 2.8 in the pressure 
range 23 to 189 kilobars, which corresponds to a change of the O- 
H-O bond length from 2.91 to 2.62 A. The result agrees well with a 
simple model proposed for integrated intensities. 


Raman 
thorium([V) hydrous 


of uranyl ion attachment to 
polymer. Toth, L.M.; Friedman, H.A.; 


Begun, G.M.; Dorris, S.E. oe ee idge National Lab., TN). 
o. 8, 5574-5577(8 Nov 


Journal of Physical Chemistry; 88: 
1984). Contract AC05-840R21400 

The association of uranyl ions to Th({V) hydrous polymer in 
dilute aqueous nitric acid solutions has been studied by Raman 
spectroscopy over the pH range of 1.5-4.0. By monitoring changes 
in the frequency of the uranyl symmetric vibration we 
have identified the attachment of UO.** to Th(IV) hydrous poly- 
mer through hydroxyl bridges. Unassociated UO.* has a symmet- 
ric stretching vibration giving rise to a Raman band at 869 cm™! 
whereas the band appears at 851 cm~' when UO,** is attached to 
Th(IV) polymer. Aging of the Th(IV) hydrous polymer to which 
uranyl ion is bridged causes the frequency of the UO.** symmetric 
stretching vibration to appear at 665 cm™?-indicative of a change in 
the bridging bond from hydroxyl to oxygen. Comparison of the 
Raman spectra of these aged polymers containing UO.™* has been 
made with those of the crystalline uranates such as a-NasUQ,. 14 
references, 3 figures. 


4008 Combustion, Pyrolysis, And High-temperature 
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REFER ALSO TO CITATION(S) 19041 


18842 Acoustic coupling of flames, Van Harten, A.; 
Kapila, A.K.; Matkowsky, B.J. (Rijksuniversiteit, Utrecht, 
Netherlands). SIAM Journal on Applied Mathemadics; 44: 
982-995(Oct 1984). Contract AC02-78ER04650. 

In the limits of large activation energy and small Mach 
number, the full equations of reactive gas dynamics are reduced to 
a simpler set which is appropriate for studying acoustic interaction 
with slender flames. The model is used to study the interaction of a 
plane, steady flame with a normally incident acoustic wave. Explic- 
it analytical expressions are obtained for the reflection and transmis- 
sion coefficients, and, in two limiting cases, for the acoustically in- 
duced disturbance in the flame speed. 6 references. 


18843 Pulsating instability in a planar diffusion flame. 
Kerkstein, A.R. (Sandia National Labs., Livermore, CA). 
Combustion Science and Technology; 40: 293-302(1984). 

A pulsating thermal-diffusive instability is predicted at all 
non-unity Lewis numbers for a simple configuration representing 
planar diffusional burning of a cloud of fuel droplets moving 
through gas. The mechanism driving the instability is the coupling 
of the heat source at the flame sheet to the vapor source at the 
cloud perimeter. For hydrocarbon fuels, pulsations are predicted 
for oxygen concentrations well below ambient. This result indicates 
that thermal-diffusive instabilities can occur in the flame-sheet limit, 
suggesting new opportunities for investigating the largely unex- 
plored field of the thermal-diffusive dynamics of diffusion flames. 
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18844 (DOE/ER/12071—2) Interactions between fric- 
aes vibration and wear. Final report, May 15, — 
May 15, 1984. D'Souza, A.F.; Aronov, V.; me ie 6 ian, S 
Shareef, L; Dweib, A.H. (Illinois Inst. of Tech., 
(USA)). Jan 1985. Contract AC02-82ER12071. 
PC A03/MF AO01; 1; GPO Dep. File Number D 

The interactions among friction, wear, and system dynamics 
have been investigated for dry sliding contact between a steel pin 
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ee ee ee eee ee 
functions to include the constant, fundamental, and second harmon- 
ics. The model showed the existence of limit cycling at a frequency 
close to the torsional frequency of the system with amplitudes close 
to those observed experimentally. The results of this study enhance 
our understanding of friction induced vibrations and interactions 
which give rise to instability. 


4202 Facilities And Equipment 


REFER ALSO TO CITATION(S) 17981, 18016, 18359, 18415, 18715, 18962, 
18963, 19265, 19614 


18845 ae DOE/ANL/HTRI = 
exchanger tube vibration data bank. Addendum 5. Halle, H.; 
Chenoweth, J.M.; Wambs M.W. (Argonne National 
Lab., IL (USA)). Jan 1985. Contract W-31-109-ENG-38. 
33p. NTIS, PC A03/MF A0O1; 1; GPO Dep. File Number 
D 5007730. 

This fifth addendum to the DOE/ANL/HTRI Heat Ex- 
changer Tube Vibration Data Bank presents six new case histories 
of field experiences. The data bank was established in 1980 to accu- 
mulate comprehensive case histories on heat exchangers that have 

i tube-vibration problems and on units that have been 
trouble-free, and to render this information available for evaluation, 
improvement, and development of vibration-prediction methods 
and design guidelines. 


18846 (BMI—1984-048, pp 121-140) Examination of 
transport casks for radioactive substancés. Schulz-Forberg, 
B. Oct 1984. (In German). NTIS (US Sales Only), PC A08/ 
MF AO1. File Number DE85750777. (CONF-8405263—). 

From Information meeting on radiation protection research; 
Bonn, F.R. Germany (30 May 1984). 

Apart from the transport of radioactive substances within 
the fuel cycle, radioactive substances are used and transported in 
the medical field, in scientific laboratories, and for materials testing. 
Such transport is subject to the stringent conditions laid down in 
the IAEA Safety Series no. 6 and 37. The design examinations and 
tests of type A and B transport containers carried out by the BAM 
are described in this contribution. 


18847 (CAPE—55) Standard operating procedures for 
fluorine plant and equipment (Engineering Materials). (Oak 
Ridge Gaseous Diffusion Plant, TN (USA)). Apr 1981. 
Contract AC05-840OR21400. H. File Number TI8 590. 

Standard operating procedures are given for: neutralization 
of fluorine generators, transferring anhydrous HF from tank car to 
storage tanks, transferring anhydrous HF from tank truck to stor- 
age tanks, transferring HF from the storage tank to the C-410 HF 
vaporizers, neutralization of waste acid from C-410, transferring hy- 
drous acid from storage tanks to tank car, preparation of electro- 
lyte, filling F2 generator with electrolyte, normal operation of fluo- 
rine generators, conditioning of fluorine generators, transferring 
electrolyte from a fluorine generator, operation of PPI F2 pumps to 
fluorine storage, operation of the cell cooling water system, oper- 
ation of fluorine storage, startup and shutdown of the fluorine 
plant, and operation of conditioning generators as an independent 
F, supply when main F; plant is not in operation. (LEW) 
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18848 (CONF-8410239—1) Structural code benchmarking 
for the analysis of impact response of nuclear material ship- 
ping casks. Glass, R.E. (Sandia National Labs., Albuquer- 
que, NM (USA)). 1984. Contract AC04-76DP00789. 39p. 
NTIS, PC A03/MF A0l; GPO Dep. File Number 
DE85006991. 


From Industry/government joint codes information meeting; 
Gaitnertne MD, USA (15 Oct 1984). 
Transportation Technology 


pera ee pce eS EO 
tation community. The consists of the 

phrases: (1) code inventory and review, (2) development eum 
like set of problems, (3) multiple independent numerical analyses of 
the problems, (4) transfer of information, and (5) performance of 
experiments to obtain data for comparison with the numerical anal- 
yses. This paper will summarize the results obtained by the inde- 
pendent numerical analyses. The analyses indicate the variability 
that can be expected both due to differences in user-controlled pa- 
rameters and from code-to-code differences. The results show that 
in purely elastic analyses, differences can be attributed to user con- 
trolled parameters. Model problems involving elastic/plastic materi- 
al behavior and large deformations, however, have greater variabil- 
ity with significant differences reported for implicit and explicit in- 
tegration schemes in finite element programs. This variability dem- 
onstrates the need to obtain experimental data to properly bench- 
mark codes utilizing elastic/plastic material models and large defor- 
mation capability. 


18849 tt Safety Analysis Report - 
Packages. DOT specification 7A, Type A container uranium 
trioxide (UO;) shipping package. Zeh, C.W. (comp.). (Du 
Pont de Nemours (E.I.) and Co., Aiken, SC (USA). Savan- 
nah River Plant). Jun 1984. Contract AC09-76SRO00001. 
34p. NTIS, PC A03/MF A01; GPO Dep. File Number 
DE85007912. 

This Safety Analysis Report - Packages (SARP) documents 
compliance of the package design, construction methods, material 
and test performance with Specification 7A, type A packaging reg- 
ulations. 


18850 (EFI-TR—2820) Energy conservation in fan sys- 
tems. Examples from the aluminium - and ferrocilicon indus- 
tries. Raphael, H.B.; Snilsberg, G. (Elektrisitetsforsyningens 
Pena oy ane Trondheim-NTH ee o 1982. 
65p. (In Norwegian). NTIS (US Sales Only), PC A04/MF 
AO1. File Number DE85780252. 

Methods are established in this report for calculating energy 
saved by conversion to rotary speed control of fans. Simple meth- 
ods are presented for arriving at a calculation. The 
saving potential for the aluminium - and ferrosilicon industries is 
calculated to be 100-200 GWh/years. Grouping and controlling 
flue-gas fans and ventilating systems in halls are factors affecting 
the operational efficiency of the factories. 


18851 (Juel-Spez—258) U/UTs storage container in the 
tritium storage installation. Kurz, U. (Kernforsch 

Juelich G.m.b.H. (Germany, F.R.). Inst. fuer Chemie). May 
1984. 92p. (In German). NTIS (US Sales Only), PC A0s/ 
MF ‘Aon File Number DE85780751. 

In connection with the setting up of an installation for the 
containment and handling of 10 g tritium, pressure resistant tritium 
storage vessels which could be heated to 550°C, and which had a 
nominal capacity of 1.9 g and a maximum capacity of 5.7 g tritium, 
were developed. The report gives, in addition to estimations and 
calculations, the results of measurements on individual components 
of the storage vessel and its accessories, together with those on a 
prototype storage vessel. The measurements carried out with hy- 
drogen showed that under suitably chosen operating conditions, a 
storage vessel can be loaded in 15 minutes and discharged in 2 1/2 
hours (limited by thermal capacity), without any carryover of ura- 
nium being observed. Most of the measurements were carried out 
on the thermal behaviour and flow resistance of the vessel, as well 
as hydrogenation, dehydrogenation, hydrogen adsorption from 
helium and isotopic mixture effects. The sensitivity of a calorime- 





determination of this prototype storage vessel was de- 


(SAND—84-2042C) Structural code ne 
response resulting from the regulatory nine-meter 

Glass, iase RE:; Friley, J.R.; Obata, H.; = T.; Itoh, 

; Rasmusson, P. (Sandia National Labs., Albuquerque, 
(USA); Battelle Pacific Northwest Labs., Richland, 
(USA); Century Research Center Corp., Tokyo 
ise ); GA Technologies, Inc., San ice CA’ (USA). 
$85. Con tract AC04-7 P00789. 31p. (CONF-850314—9). 
© A03/MF A01; GPO Dep. File Number 

DE83008067. 

From Waste management '85; Tucson, AZ, USA (24 Mar 


Sandia National Laboratories’ Transportation Technology 


The program consists of the aoe five phases: tiene teen: 
tory and review, (2) development of a cask-like set of problems, (3) 
multiple independent numerical analyses of the problems, (4) trans- 
fer of information, and (5) performance of experiments to obtain 
data for comparison with the numerical analyses. The benchmark 
problems were selected to be cask-like and to require simulation of 
the nine-meter drop condition. Selected problems simulated end and 
side drop conditions with the more complex corner drop eliminated 
to reduce the computer costs associated with three-dimensional 
analysis. The results showed that the codes were in reasonable 
agreement in simulating gross cask behavior such as impact dura- 
tion and total deformations. As expected, variability in these param- 
eters increased as the problems progressed from purely elastic be- 
havior to elastic/plastic behavior. In addition, the analyses indicat- 
ed that the local stresses and strains in high gradient regions are 
sensitive indicators of code behavior. 


18853 (SAND—85-0318C) Artifical intelligence based 
control of a sensor-driven machine. Lennox, R.C.; Luger, 
G.F.; Harrigan, R.W. (Sandia National Labs., Albuquerque, 
NM (USA); New Mexico Univ., Albuquerque (USA). Dept. 
of pon om Science). 1985. Contract AC04-76DP00789. 
Tp. (CONF-8503102—1). NTIS, PC A02/MF A011; 1; GPO 
Dep. File Number DE85006972. 

From IEEE conference on computer and communications; 
Phoenix, AZ, USA (20 Mar 1985). 

This paper is divided into four sections. The first is an intro- 
duction to the research area. The second is a brief overview of the 
history of planning in Artificial Intelligence. The third part of the 
paper describes the representational power of very-high-level com- 
puter languages and how this power may be brought to planning in 
robotics research. Finally we describe our PROLOG-driven plan- 
ner for controlling a PUMA arm in solving blocks problems. 


18854 (UCID—20306) Deflection measurements of 
LABAN canister sections in horizontal attitude. Wakeman, 
W. (Lawrence Livermore National Lab., CA (USA)). 8 Jan 
1985. Contract W-7405-ENG-48. 8p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85007053. 

Deflection measurements made on the LABAN canister sec- 
tions indicate that the apparent stiffness of its frames, with all the 
diagnostics experiments installed, is not significantly different from 
the stiffness of the bare frames. 


18855 (UCRL—S50007-83, pp 3-5) Field testing of carbon 
adsorber beds-II. Swearengen, P.M.; Johnson, J.S.; Harder, 
C.A.; Cadena-Fix, C.A. 15 Jun 1984. NTIS, PC ‘A05/MF 
AO1. File Number DE85001434. 

In Hazards Control Department annual technology review, 


The service life of activated-carbon-adsorber beds used for 
air-cleaning was studied. Ethane gas was used in a pulse test to de- 
termine the residual adsorption capacity (RAC) of the carbon. 
Small cartridges were placed in a manifold parallel to the main bed 
with the air flow closely matching that of the main bed. The car- 
ee ne ee ey ey aoe 


1983. 
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18856 (UCRL—50007-83, pp 6-8) Protection of self-con- 
ste loses sevens Srey ae ee ee 2 

pressures. i gues, un 
1984. NTIS, PC A05 AOl. File Number DE85001434. 

In Hazards Control Department annual technology review, 
1983. 

Previous investigations of fire fighters’ self-contained breath- 
ing apparatus (SCBA) at high work rates had indicated that only 
one-third of the SCBA tested could maintain the necessary pres- 
sure. SCBA must maintain positive facepiece pressure during high 
work rates at low cylinder pressures. During fire fighting use, the 
most critical need for SCBA protection may occur at the time the 
low pressure alarm sounds, and the fire fighter exits or conducts a 
rescue operation. Follow-up investigations on available SCBA at 
high work rates and low operating pressures were performed show- 
ing that current SCBA can maintain positive facepiece pressure, 
even though only one SCBA actually did it at the alarm point. 


18857 (UCRL—50007-83, pp 28-34) Evaluation of per- 
sonal alarm devices for fire ters. Sharry, J.; da Roza, 
R.A. 15 Jun 1984. NTIS, PC A05/MF AO1. File Number 
DE85001434. 

In Hazards Control Department annual technology review, 
1983. 

Although three of the models of the personal alarm devices 
(PAD) tested had received letters of acceptability and compliance 
from the State of California/Occupational Safety and Health Ad- 
ministration (Cal/OSHA), it was found that none of the models met 
all of the Cal/OSHA specifications. Additional tests showed other 
deficiencies in the PADs’ design. This points out the need for the 
purchaser or user of such devices to specify acceptance criteria and 
perform his own tests. 


18858 (UCRL—50007-83, pp 43-47) Zone-model correla- 
tions with experimental enclosure fires. Alvares, N.; Foote, 
K. 15 Jun 1984. NTIS, PC A0OS5/MF AOl1. File Number 
DE85001434. 

In Hazards Control Department annual technology review, 
1983. 

Risk analyses for fires in enclosures where mathematical 
models provide the initial conditions of fire damage to facilities at 
risk are being developed. The several models surveyed for this pur- 
pose are zone models that are essentially analytical descriptions of 
control volumes having uniform properties within defined, time-de- 
pendent boundaries. Some model+yalidation studies are described 
that use experimental data from FY-82 work. Results from FY-83 
experiments are included that provide data for conditions where the 
fire source is moved to different sites in the test cell. 


18859 (UCRL—50007-83, pp 57-60) Impact and vibra- 
tion testing of fire fighters’ self-contained breathing appara- 
tus. S el, J. 15 Jun 1984. NTIS, PC A05/MF AO1. File 
Number 85001434. 

In Hazards Control Department annual technology review, 
1983. 

Impact and vibration tests were conducted on two types of 
self-contained breathing apparatus (SCBA) used by Lawrence 
Livermore National Laboratory (LLNL) fire fighters in an attempt 
to analyze the environmental effects of routine transport to and 
handling at the fire scene. The purpose of these tests was to evalu- 
ate the ruggedness and reliability of this life-support equipment. Al- 
though high-pressure fittings were found somewhat vulnerable to 
impacts, SCBA generally withstood testing at ambient tempera- 
tures. High- and low-temperature extremes are likely to produce 
more severe damage. 


18860 (UCRL-Trans—12026) Molten lead refining 
device. Ito, Ryozo; Banno, Mutsuo. (Lawrence Livermore 
National Lab., CA (USA); Sumitomo Metal Mining Co. 
a ooo (Ja apan)). Jan 1985. Contract W-7405-ENG-48. 
ranslation of Japanese Patent Sho 56[1981]-150140, No- 
—— 20, 1981. 12p. NTIS, PC A02/MF AOl1; 1; GPO 
Dep. File Number DE85006796. 
A molten lead refining device is described which is charac- 
terized by a pan to hold the molten lead with an agitator having a 
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vertical rotary shaft with an impeller at its tip placed at the center 
part of the pan. A circulatory cylinder surrounds said rotary shaft 
and reaches near the upper part of the impeller. An air intake pipe 
is provided concentrically in the circulatory cylinder and its lower 
end reaches the position immediately above the impeller, where the 
rotation of the impeller sucks in the molten lead in the circulatory 
cylinder to the lower part of the pan. The lead passes through the 
outside of the cylinder to its upper part to effect circulation, and in 
the meantime the impeller also sucks in the air from the air intake 
pipe into the molten lead. The molten lead refining device is also 
described wherein the air intake pipe is substantially closed at its 
upper end and is equipped with an air inflow pipe having a valve to 
regulate the amount of air suction on its upper part. 


18861 (UCRL-Trans—12031) Device for preventing intru- 
sion of a blade during vibration cutting or intermittent cutting 
with a lathe. Ishii, Eiji. (Lawrence Livermore National Lab., 
CA (USA); Yasukawa Electric Mfg. Co. Ltd., Kitakyushu 
(Japan)). Jan 1985. Contract W-7405-ENG-48. Translation 
of Japanese Patent Sho 49[1974]-16994, February 14, 1974. 
6p. NTIS, PC A02/MF A0Oi; 1; GPO Dep. File Number 
DE85007027. 

A device is described for preventing intrusion of blade tip of 
the lathe which cuts chips automatically by vibrational cutting or 
by intermittent cutting, where said device is characterized by ap- 
plying pressure to the blade in the lifting direction and lifting the 
blade temporarily by a certain magnitude at the moment when 
there is zero feed. 


18862 (BDX—613-3131) Use of industrial robots to de- 
flash rubber-metal parts. Felsing, W. Translated from GAK, 
Gummi, Asbest, Kunststoffe ; 36: No. 8, 391-393(1983). Con- 
tract AC04-76DP00613. 14p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE85005544. DE85005544 

Robots can undertake troublesome and health endangering 
work from men. The deflashing of rubber-metal-articles is such a 
work. By the IPK Berlin were made investigations to find out how 
robots can do this work ingeniously and economically. 


18863 Cost analysis methodologies: a unified view. 
Phung, D.L. (Oak Ridge Associated Universities, TN). Cost 
Engineering (Morgantown, West Virginia); 22: No. 3, 139- 
145(May-Jun 1980). 

While there are over 30 cost analysis methodologies, they 
are not necessarily different from one another. Practically all can 
be shown to be a version of either the Discounted Cash Flow 
method or the Revenue Requifement method. In addition, these 
two methods are also equivalent. In analyzing costs of energy tech- 
nologies, one should be very careful about assumptions and selec- 
tion of cash flow streams. When this is done, the ranking of tech- 
nologies does not change with the selection of methods, nor with 
inflation. 


4203 Lasers 


REFER ALSO TO CITATION(S) 18945 


18864 (DOE/ER/45056—T2) Trivalent cerium coped 
crystals as tunable laser systems: two bad les. Hamilton, 
D.S. (Connecticut Univ., Storrs (USA)). [1985]. Contract 
FG02-84ER45056. 13p. NTIS, PC A02/MF A0l1; GPO 
Dep. File Number DE85008168. 

The 5d-4f transitions of trivalent doped crystals have broad 
emission bands with large oscillator strengths and near unity quan- 
tum efficiency. These characteristics make cerium systems strong 
candidates for tunable solid state lasers. However, two such cerium 
crystals will probably never lase. The first is Ce**:YAG where a 
strong excited state absorption quenches the lasing transition. Our 
recent measurements have indicated that the excited state absorp- 
tion terminates in the YAG conduction band with a peak cross sec- 
tion of 1.0 x 10-’7 cm? at 700 nm. Some of the general features of 
impurity ion to band spectra are discussed. The second system is 
Ce**:CaF, where a uv pump induced photochromic center is pro- 
duced following excitation of the cerium ions. The initial measure- 
ments of cerium related transient absorptions in Ce**:YLF are also 
presented. 


1 (LA-UR—85-674) Resonator optical designs 
oat ae ee K.; Saxman, A.; Wood- 
fin, G. (Los Alamos National Lab., NM (USA)). 1985. Con- 
tract W-7405-ENG-36. 6p. (CONF-850345—2). NTIS, PC 
A02/MF A01; 1; GPO Dep. File Number DE85007678. 

From Southwest conference on optics; Albuquerque, NM, 
USA (4 Mar 1985). 

The output beam from free-electron lasers tends to be a thin, 
pencil-like beam because of the nature of the gain volume. For 
moderate power devices, mirror damage considerations imply that 
the beam has to travel many meters before it can expand enough to 
allow retro-reflection from state-of-the-art mirrors. However, use of 
grazing incidence optics can resolve the problem of damage to the 
optical elements and result in a cavity of reasonable dimensions. 
The optical design considerations for such resonators are addressed 
in this paper. A few of the practical resonator designs approaching 
diffraction limited performance are presented. 


18866 


main-amplifier systems. 

dergrass, J.H. (Los Alamos National Lab., NM (USA)). 
1985. Contract W-7405-ENG-36. 7p. (CONF-850310—21). 
NTIS, PC A02/MF AO0l; 1; GPO Dep. File Number 
DE85007680. 

From 6. topical on the technology of fusion energy; 
San Francisco, CA, USA ° Mar 1985). 

KrF lasers appear to be a very promising laser fusion driver 
for commercial applications. The Large ifier Module for the 
Aurora Laser System at Los Alamos is the largest KrF laser in the 
world and is currently operating at 5 kJ with 10 to 15 kJ even 
expected. The next generation system is anticipated to be a 
main-amplifier system that generates 
paper examines the cost and efficiency tradeoffs 
single-main-amplifier KrF laser fusion 
been found that a 7% efficient $310/joule com 
system is possible by using large amplifier modules and 
fluences. 


(OTA-BP-ISC—26) Directed 
fense in space: background paper. Carter, A.B. 
setts Inst. of Tech., Cambridge age (USA)). Apr 1984. 8ip. I. 
File Number T185901086. 


charged particle beams, kinetic energy weapons, and microwave 
weapons. In addition to describing these devices, this 

Paper assesses the prospects for fashioning from such weapons a 
robust and reliable wartime defense system resistant to Soviet coun- 
termeasures. The assessment distingui the prospects for perfect 
or near-perfect protection of US cities and population from the 
prospects that technology will achieve a modest, less-than-perfect 
level of performance that will nonetheless be seen by some experts 
as having strategic value. 


18868 nn ee 
operation of an electron-beam initiated 
Ramirez, J.E.; Bera, R.K.; Hanrahan, R.J. ae a 


Chemistry, University of Florida, Gaines i 
32611). Journal of Applied Physics; 57: No. 7, 2431-2436(1 
Apr 1985). 

Parameters relevant to the operation of an electron-beam ini- 
tiated atomic iodine laser, which would lase on the transition 5 
2P,/sub //2 (I*)}—-5 ?P3/sub //2 (1), have been measured by pulse 
radiolysis. Kinetic data for the parent compound quenching of I* 
were obtained by variation of the parent compound pressure at 
constant buffer gas pressure and observing I* decay rates versus 
time. Deactivation rates for perfluoroalkyl iodides were found to be 
much lower than for the corresponding alkyl iodides. Values ob- 
tained (in cm* molec™! s~) are as follows: CHsI, (2.0 +- 0.1) x 
10-18 C.HsI, (5.0 +- 0.3) x 10-?% CFslI, (8.8 +- 0.3) x 10-'S C.FsI, 
(9.7 +- 1.0) x 107*% n-CgF7I, (2.5 +- 0.2) x 107*S i-CgFil, (1.7 +- 
0.1) x 10-*% n-C,Fol, (1.8 +- 0.1) x 10-'* The extent of population 
inversion was investigated by measuring initial excited state and 





state atomic iodine concentrations, which gives the branch- 
. Values obtained are as follows: CHsI, 2.7; CFsI, 

2.7; i-CeFrI, 3.2; n-C,Fol, 1.8. Comparing both branch- 
ee eS eee 


taken a 02139). Plates of Fluids; 28: 

4, 1186-1 rive — Suggest FG05-84ER 13272. 

modes resembling the free-electron 
accesses Ritedlitte- ces aanliedl wtiae deewrenntiaweste-ahtaaale 
cular orbits under the combined action of a uniform axial magnetic 
field and an azimuthally periodic wiggler magnetic field. In the 
model, a thin annular ring of rotating electrons is confined in a 
hollow cylindrical waveguide, or between concentric cylinders 
comprising a coaxial waveguide, ‘and the equations for 
the transverse magnetic (TM/sub 1/m ) modes are derived and ana- 
lyzed. Coherent radiation occurs near frequencies 
to the crossing points of the electromagnetic modes » = @/sub c/ 
(m) and the beam modes » = (1+N)0/sub parallel/, where w/sub 
c/ and 2/sub parallel/ are the waveguide cutoff frequency and the 
electron cyclotron frequency, respectively, and N is the number of 


light generating . 

Livermore National Lab., CA (USA)). 30 Jan 1985. Con- 
tract W-7405-ENG-48. Translation of Japanese Patent A 
plication No. 1982-57,198,671. 15p. S, PC A 
Kol: 1; GPO Dep. File Number DE85007026. 

The invention consists of a higher harmonic light generating 
device in which a Brewster window part is installed between a gen- 
erating crystal part and a laser material, fundamental frequency 


light is caused to be incident on the generating crystal part as ordi- 
nary rays of P polarized light, and the second harmonic light gen- 
erated as extraordinary rays is caused to be directly incident on the 
output mirror, so that second harmonic light can be efficiently ex- 
tracted from the laser resonator. 


4204 Heat Transfer And Fluid Flow 


REFER ALSO TO CITATION(S) 18428, 18429, 18443, 18444, 18445, 1844 
18447, 18448, 18449, 18450, 18451, 18452, 18453, ae 18455, 18456, 18437, 
18458, 18459, 18460, 18461, 18462, 18463, 18464, 18465, 18466, 18470, 19544 


18871 (ANL—85-8) Flow-induced vibration of the SSME 
Lox posts: additional issues. Chen, S.S. (Argonne National 
Lab., IL (USA)). Dec 1984. Contract W-31-109-ENG-38. 
22p. NTIS, PC A02/MF A0i; GPO Dep. File Number 
D oe 

model is presented for flow-induced vibra- 
item: iit ie Saeet Ghats Maia toes Catala aad conn 
(LOX) posts. The definition of the critical flow velocity is ad- 
dressed, and detuning of the vibrations of the LOX posts is dis- 
cussed. Nonuniform flow distributions in the axial and transverse 
directions are examined briefly, followed by upstream turbulence. 
The dependence of response upon post location is addressed briefly. 
Scruton’s number, a mass-damping parameter, is defined and its 
value for the SSME LOX posts is given. Also discussed are the 
interaction of turbulent buffeting and fluidelastic instability, post ar- 
rangement, and swirlers around the posts. The differences are dis- 
cussed between the quasi-static, the analytical, and the general ana- 
lytical mathematical models. (LEW) 


18872 (DOE/MC/20334—T16) Study of deposition con- 
trol using transpiration. Technical progress report, F 
1985. Louis, J.F.; Kozlu, H. husetts Inst. of Tech., 
NTs (USA)). Feb 1985. Contract AC21-83MC20334. 
8p. NTIS, PC A02/MF A01; 1; GPO Dep. File Number 
DE85007855. 

The purpose of this project is to determine the conditions 
under which transpiration may be actually used to avoid the depo- 
sition of small particles. The application of this work is the control 
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of the deposition of small particles over a surface kept at a tempera- 
ture below the melting point of compounds likely to exist in the 
combustion products. A combined experimental and theoretical re- 
search program will be carrid out to evaluate the concept of tran- 
spiration as a deposition control strategy. A first order theory will 
be refined by introducing an appropriate turbulence model. The ex- 
perimental program is designed to evaluate and refine the theoreti- 
cal model under conditions which provide the correct Reynolds 
and Stokes numbers. The experimental setup consists of a wind 
tunnel with a test section containing a flat porous transpired sec- 
tion. The measurements will determine the distribution of velocity 
and of particle concentration in the boundary layer. The experi- 
ments will be conducted for different particle sizes under conditions 
simulating gas turbine conditions. 


18873 (NUREG/CP—0060, pp 118-136) Maximum wet- 
ting temperatures up to critical pressure. Hein, D.; Kefer, V.; 
be H. werk Union AG, Erlangen, West Germa- 
. Dec 1984. NTIS, PC ‘A99/MF AOl - GPO* $12.00. 
Fi e Number T185900740. (CONF-8404146—). 
From International workshop on fundamental aspects of 
post-dryout heat transfer; Salt Lake City, UT, USA (2 Apr 1984). 
To determine the influence of pressure on the maximum wet- 
ting temperature experiments were carried out with freon R 12 and 
water up to the critical pressure. An intermittently cooled probe 
was used. With this method of non-steady cooling of a probe the 
most interesting additional influences like sub-cooling or flow ve- 
locity can be easily investigated. Two different test series were per- 
formed: one under the least disturbed conditions attainable with the 
fluid at saturation temperature, an initially stagnant pool and pol- 
ished and cleaned surfaces, the second under forced flow conditions 
also with sub-cooling of the fluid and oxidized surfaces. For the 
cooling of the probe in an initially stagnant pool of fluid in the low 
pressure region the maximum wetting temperature was found to 
run parallel to the saturation temperature while at higher pressures 
a drastic reduction of the wetting temperature close to the satura- 
tion temperature was found. This drastic reduction was not ob- 
served in the test series under forced flow conditions. 


18874 (NUREG/CP—0060, pp 231-244) Prediction of 
transition boiling heat transfer in annular flow via the moving 
front model. Weisman, J.; Kao, Y.K. (Univ. of Cincinnati, 
OH). Dec 1984. NTIS, PC ‘A99/MF AOl - GPO* $12.00. 
File Number 1185900740. (CONF-8404146—). 

From International workshop on fundamental aspects of 
post-dryout heat transfer; Salt Lake City, UT, USA (2 Apr 1984). 

In previous work, the authors showed that, during annular 
flow, steady state transition boiling temperature oscillations may be 
modeled by use of a vertically oscillating rewet front. In the 
present work, this modeling is extended to provide phenomenologi- 
cally based predictions of steady-state heat transfer coefficients. Al- 
though no vertical rewet front oscillations were observed during 
transients, the rewet area heat fluxes estimated from steady-state 
data are shown to be in accord with transient observations. 


(NUREG/CP—0060, pp 315-330) Transition boil- 
ing on surfaces of different surface energy. Chowdhury, 
S.K.R.; Winterton, R.H.S. (Univ. of Birmingham, England). 
Dec 1984. NTIS, PC A99/MF A0O1 - GPO* $12.00. File 
Number 1185900740. (CONF-8404146—). 

From International workshop on fundamental aspects of 
post-dryout heat transfer; Salt Lake City, UT, USA (2 Apr 1984). 

A large number of pool boiling curves have been obtained 
by quenching of metal cylinders in saturated liquids. Aluminium, 
copper and aluminium coated withsilicone rubber have been used 
for the cylinders and water and methanol as the boiling liquids. The 
liquid contact angle is taken as a measure of surface energy. The 
main results relate to aluminium specimens quenched in water. 
Using a variety of surface treatments, a wide range of contact angle 
has been achieved. The entire transition boiling region, including - 
the critical heat flux and the minimum film boiling heat flux, is 
shown to be strongly influenced by the contact angle. 
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system under 
circulation, Ishii, M. (Ar- 
National Lab., IL (USA). Reactor Analysis and 
Atomic Energy). Nuclear Engineering and 
41 1-425(Sep 1 984). 

Scaling criteria for a natural circulation loop under single 
phase and two-phase flow conditions have been derived. For a 
single phase case the continuity, integral momentum, and energy 
equations in one-dimensional area average forms have been used. 
From this, the geometrical similarity groups, friction number, Rich- 
ardson number, characteristic time constant ratio, Biot number, and 
heat source number are obtained. The Biot number involves the 
heat transfer coefficient which may cause some difficulties in simu- 
lating the turbulent flow regime. For a two-phase flow case, the 
similarity groups obtained from a perturbation analysis based on the 
one-dimensional drift-flux model have been used. The physical sig- 
nificance of the phase change number, subcooling number, drift-flux 
number, friction number are discussed and conditions imposed by 
these groups are evaluated. In the two-phase flow case, the critical 
heat flux is one of the most important transients which should be 
simulated in a scale model. The above results are applied to the 
LOFT facility in case of a natural circulation simulation. Some pre- 
liminary conclusions on the feasibility of the facility have been ob- 


(DOUNREAY-TRANS—937) Theoretical and ex- 
perimental study of hydro-elastic instability on the line of 
shafting of a rotating machine. Fakhfakh, T. (UKAEA 
Dounreay Nuclear Power Development Establishment; 
Paris-1 Univ., 75 (France)). Aug 1984. Translated from a 
3rd year thesis. 4p. NTIS ~ Sales Only), PC A02/MF 
AOl. File Number #5E85900910 

Following a theoretical mii which concerns the move- 
ment of a rotating cylinder partially filled with a liquid on an elas- 
tic shaft and formulates it into an equation, the tests are described 
which allowed the validation of the theory. The effect of different 
parameters on the stability and behavior of the system are deter- 
mined (level of liquid, viscosity, speed of rotation, critical speed of 
the shaft). 


A method of comparing performance of extended 

surface heat exchangers. Johnson, B.M.; Hauser, S.G-.; 
Kreid, D.K. (Pacific Northwest Laboratory, Richland, 
= Heat Transfer Engineering; 4: No. 1, 32-42(Mar 
The expression for the performance of a gas-cooled heat ex- 
changer per unit of power expended to the flowing gas provides a 
useful figure of merit for extended-surface heat exchangers. As de- 
veloped here, the expression accounts for the effects of both in- 
creased heat transfer coefficient and increased effective temperature 
difference with higher power expended. Previous expressions ac- 
counted for only the increase in heat transfer coefficient. The con- 
venience of comparing different heat exchanger configurations, as 
well as different tube spacing in the same configuration, is shown. 


18879 (CE-Trans—7679) Average and fluctuating pres- 
Te an Te. tes Ge Ee eee 
towers. Sageau, J.F. Translated from Houille Blanche ; 
1/2, 61-67(1980). 20p. NTIS (US Sales Only), PC A03/MFF 
AO01. File Number DE85900197. DE85900197 

The increase in the size of cooling tower shells over the last 
few years, which has bought about an increase in the static and dy- 
namic forces acting on the shell and a change in the geometry of 
the structure, have led to doubts about the applicability of the re- 
sults previously obtained for small shells. A long-term study based 
on a double series of tests carried out on site and in a wind tunnel 
was therefore initiated in 1975 with a view to determining the pres- 
sure fields exerted by the wind on the shells of large cooling 
towers. This study has already provided some results, the main 
points of which are summarized. 


Div.) Kataoka, I. (Kyoto Univ., Uji i Gapan), Tn Inst. ot 


4205 Materials Testing 
REFER ALSO TO CITATION(S) 18680 


18880 (AD-P—004132/7/XAB) Evaluation of the ther- 
moelectric method for determination gases in ti- 


tanium. H.J.; Karchnak, F.G. ee bare 
York, PA (USA). Nuclear Components Div.). Jul 1984. 28p. 
NTIS, a i AOl. 

This article is from the Proceedings of the Workshop on 
Nondestructive Evaluation (NDE) of Titanium Alloys Held on 2-4 
February 1982 at the Naval Research Laboratory, Underwater 
Sound Reference Detachment, Orlando, FL, AD-A147 626, p215- 


242. 
an ee Oe eee Se att 5 Cone 
determining interstitial 


drawn between the controlled variable (oxygen) and the thermo- 
electric results. The inconsistent variation in the chemical composi- 
tion of the test specimens is considered the cause for an indetermi- 
nate test. 


18881 (HEDL-SA—2783-FP) System for NDE of — 
ae ee oe DR; 5 Weateae A 
Gatto, F.B.; Ro 


gers, Ay tary 8 Hanford coe 
Richland, WA (USA); und Naval § yard, Brem- 
erton, WA (USA)). 984. Contract A 76FF02170. 
32p. (CONF-8410238—1). NTIS, PC A03/MF A01; GPO 
Dep. File Number DE85007463. 
From American Society for Metals meeting; Long Beach, 
oe 
A nondestructive testing system that is especially well suited 
to NDE of bonds between coatings and substrates has been devel- 
oped. It injects heat into the test specimen surface from a hot gas 
pulse and detects and other coating problems by means of an emis- 
sivity independent infrared scanning method. This method is very 
practical and has been proven in numerous demonstrations. It is the 
only method known by the authors to be applicable to such a wide 
variety of coatings. Qualitative correlation between bond strength 
and scan results from the system was demonstrated on one small 
group of test specimens. Due to its emissivity independence, the 
method yields results that are, in many cases, far superior to other 
infrared-thermal NDE methods. It can be applied to coatings 
having tough surfaces, and no physical contact with the test speci- 
men is required. 


18882 (IKF—43, pp 76) Measuring apparature for 
analysis of glass samples. March, F.; Rauch, F. 1983. 
German). NTIS (US Sales Only), PC A08/MF AOI. File 
Number DE85750485. 

Published in summary form only. 

In IKF annual report 1983. 


18883 (LA-UR—84-4025) a into the high 
strain-rate behavior of compacted sand using the split-Hop- 
kinson pressure bar Felice, C.W.; Brown, J.A.; 
Gaffney, E.S.; Olsen, J.M. (Air Force Inst. of Tech., 
Wright-Patterson AFB, OH (USA); Los Alamos National 
Lab., NM (USA); Utah Univ., Salt Lake City (USA)). 1985. 
Contract W-7405-ENG-36. 7p. (CONF-850466—1). NTIS, 
PC A02/MF A01; GPO Dep. File Number DE85005560. 

From 2. symposium on the interaction of non-nuclear muni- 
tions with structures; Panama City, FL, USA (15 Apr 1985). 

The results of compressive high strain-rate experiments on 
compacted sand are presented. Experiments were conducted on a 
60.3 mm split Hopkinson pressure bar (SHPB). The experiments 
showed that the assumptions necessary for a valid SHPB experi- 
ment are satisfied when using compacted sand samples constrained 
to a nearly uniaxial strain state. Results show that the sample stress- 
strain response is governed principally by the initial sample gas po- 
rosity, and that no strain-rate dependence is exhibited at sample 
are presented for samples prepared at several combinations of mois- 





ture content and density with applied stresses and strain rates up to 
520 MPa and 4000 sec”, respectively. 


18884 (MLM—3227) Evaluation of beta backscatter and 
eddy current measurement of Kapton film metallization. Ness- 
lage, G.V.; Bailey, J.A.; Carleton, J.J. I; Brandon, ‘ae 
S.E. (Monsanto Research Corp., Miamisburg, 
(USA). Mound). 30 Jan 1985. Contract AC04-76D 
A02/MF A01; GPO Dep. File Bonin 


allized and electroless metallized materials agreed well with the 
thickness as determined by profiling, whereas eddy current meas- 
urements lacked agreement with the profiling and beta backscatter. 
This was observed, in part, to be a function of the different metalli- 
zation technique. Data indicated that the beta backscatter was less 
affected by the metallized-substrate composition than was the eddy 
current techaique. While agreement between the two techniques 
exist when measurements of vacuum metallization are made, differ- 
ences of 10% are not infrequent for the electroless materials. The 
results also support the importance of adhering to ASTM standard 
B 567-72 for defining the composition of the standards and empha- 
sizes the necessity of proper calibration methods to ensure reliabil- 
ity and accuracy in the data. 


18885 aoe ei heat Pyrotechnic —- simulation 
using the controlled response of a resonating bar fixture. 
Davie, N.T. (Sandia National Labs., Albuquerque, NM 
(USA)). 1985. Contract AC04-76DPO00789. 8p. (CONF- 
850450—2). NTIS, PC A02/MF A011; 1; GPO Dep. File 
Number DE85006537. 

From 31. annual meeting of the Institute of Environmental 
= Las Vegas, NV, USA (29 Apr 1985). 

‘est laboratories frequent ly simulate pyrotechnic shock by 
sisninulambetielacan salve tor Ge tietertioiees Uae aes ode 
ed into resonance by mechanical impact. The author describes a 
method for controlling the longitudinal response of a bar fixture. 
Masses clamped along the bar allow one to select which of the 
bar’s natural frequencies will dominate its response upon impact. A 
test item mounted on one end of the bar thus experiences a con- 
trolled shock environment. This method ultimately provides a pre- 
dictive means for controlling the shock spectrum shape produced 
by the simulated pyrotechnic shock. Control of the shock spectrum 
shape eliminates much of the trial and error usually required to 
tailor a shock test to satisfy the test requirement. The author also 
derives a simple analytical model which describes the propagation 
and reflection of strain waves in the bar fixture. Bar responses pre- 
dicted by this model agree with actual measurements. 


18886 (SAND—85-0180C) Characterization of nonsta- 
en lan ana ta (Sandia National Labs., 
NM _ (USA)). 1985. Contract AC04- 
76D 89.” 13p. (CONF-850450—1). NTIS, PC A02/MF 
A0l; 1; GPO Dep. File Number DE85006104. 

From 31. annual of the Institute of Environmental 
Sciences; Las Vegas, NV, USA (29 Apr 1985). 

Current methods for shock test cation and shock test- 
ing treat the shock environment as a deterministic source. The 
present study proposes to treat shock sources as nonstationary 
random processes. A model for a realistic nonstationary random 
process shock source is specified, and the effect of variation of pa- 
rameters in the shock source is shown. A method for estimating the 
parameters of the random process is established, and some numeri- 
cal examples show that the method yields reasonable results. The 
use of this model in shock testing is discussed. 


18887 (UCRL—92010) Hopkinson bar simulation using 
DYNA2D. Smith, J.A.; Glover, T.A. (Lawrence Livermore 
aoa Lab., CA (USA)). 8 Jan 1985. Contract W-7405- 
ea (CONF-850466—4). NTIS, PC A02/MF AOI; 
GPO Dep. ile Number DE85006766. 
From 2. symposium on the interaction of non-nuclear muni- 
tions with structures; Panama City, FL, USA (15 Apr 1985). 
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A finite-element simulation of a Split Hopkinson’s bar 
(Kolsky apparatus) technique involving mortar specimens is accom- 
plished with DYNA2D, an explicit two-dimensional finite-element 
code. Calculations are compared with experimental results con- 
tained in a University of Florida report Dynamic Response of Con- 
crete and Concrete Structures, and with analytic solutions of the 
appropriate wave propagation problem. 


4206 Safety Engineering 


18888 (UCRL—50007-83, pp 35-42) Evaluating electrical 
cables by the LLNL Ease-Of- 

H.K.; Van Bemmel, S.V.; White, R. 15 Jun 1984. NTIS, 
A05/MF A01. File Number DE85001434. 

In Hazards Control Department annual technology review, 
1983. 

Using the LLNL Ease-of-Ignition apparatus, three physical 
characteristics of cables commonly used at LLNL were examined: 
(1) mass per unit length of cable, (2) the outside diameter, and (3) 
the percentage of conductor material. Trends in tests determining 
times-to-ignition that larger conductor diameters and ratios of con- 
ductor-to-outside diameter have ignition times dependent on the 
chemical composition of the jacket material were observed. 


18889 (UCRL—50007-83, pp 48-53) Definition of the 
concentration gradient above flammable liquids. Munoz-Can- 
delario, R.; Alvares, N.J. (Univ. of Puerto Rico, Mayaguez). 
15 Jun 1984. NTIS, PC AOS/MF AOl. File Number 
DE85001434. 

In Hazards Control Department annual technology review, 
1983. 

Areas where the potential for spill of flammable fluids is 
finite are defined as hazardous locations, and are subject to code 
restrictions regarding location and protection from potential igni- 
tion sources. These locations require a specific separation distance 
between the potential spill plain and the ignition sources. This dis- 
tance is universally accepted to be 18 inches for most US codes. It 
was found that acceptable separation distances have increased over 
the years, intuitively in the name of safety, although no data were 
found to support this. The literature was surveyed and experiments 
performed to find a quantitative basis for the increasing distances. 
The literature revealed a case for evaporating fluids with boundary 
conditions for the volatile vapor diffusing through a stagnant gas 
firm. In containers with open tops, the calculated vapor-concentra- 
tion gradients are monotonic and directly proportional to the vapor 
pressure of the fluid. The validity of these calculated values was 
confirmed by performing experiments to determine the elevations at 
which flammable mixtures formed above the surfaces of low-vola- 
tility, high-vapor-density liquids. 


4208 Electronic Circuits And Devices 


85-86) Study of residual defects in 
MOS-FETs following lectron beam annealing. Langfeld, R.; 
Baumann, H.; Krimmel, E. 1983. (In German). NTIS (US 
Sales Only), PC A08/MF AOl. File Number DE85750485. 
Published in summary form only. 
In IKF annual report 1983. 


18891 (LBL—18921) TEM investigation of polar-on-non- 
polar epitaxy: GaAs-AlGaAs on (100) Ge. Mazur, J.H, 
Washburn, J.; Henderson, T.; Klem, J.; Masselink, W.T.; 
Fischer, R.; Morkoc, H. (Lawrence Berkeley Lab., CA 
(USA); Illinois Univ., Urbana (USA)). Nov 1984. Contract 
ACO03-76SF00098. 8p. (CONF-841157--83). NTIS, PC A02/ 
MF A01; GPO Dep. File Number DE85007613. 

From Materials Research Society annual meeting; Boston, 
MA, USA (26 Nov 1984). 

Morphologically excellent GaAs and AlGaAs epitaxial 
layers have been grown on (100) Ge substrates by molecular-beam 
epitaxy (MBE). Transmission electron-microscopy (TEM) studies 
of the thin-film cross sections revealed that defects, most probably 
antiphase domains, were contained within a 20 to 30 nm thick ini- 
tial layer near the GaAs/Ge interface, formed with a 0.1-um/h 
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growth rate at 500°C. A reduction of defects occurred in the re- 
maining 0.1-~m thick layer, for which the growth rate and temper- 
ature had been increased to 1 wm/h and 580°C, respectively. The 
interface between this GaAs layer and a subsequently grown 35-nm 
thick AlAs film was found to undulate with a period of 150 to 200 
nm and an amplitude of 5 to 10 nm. Such large undulations were 
not observed in AlGaAs-GaAs superlattices grown after an addi- 


abrupt on the atomic scale. In addition, modulation-doped field- 
effect transistors fabricated on these layers had similar characteris- 
tics to those obtained with MBE layers grown on GaAs substrates. 
These results demonstrate that the (100) Ge surface is suitable for 
MBE polar-on-nonpolar semiconductor growth and that the inte- 
gration of III-V films with silicon electronic devices via epitaxial 
Ge on Si is feasible, provided that epitaxial Ge of sufficient quality 
grown on Si is available. 


18892 Adapting an electrostatic voltmeter for uitrahigh- 
vacuum operation. Loubriel, G.M. (Sandia National Labora- 
tories, ia ny New Mexico 87185). Review of Scientif- 
ic Instruments; No. 4, 623-625(Apr 1985). 

A modification of a commercial electrostatic voltmeter 
which operates on the Kelvin—Zisman principle is described which 
permits operation inside a vacuum system at pressures below 5.0 x 
10-* Torr. This allows for in-vacuum electrostatic measurements of 
voltages of up to 5 kV. 


18893 Effect of filter frequency response on the uncer- 
tainty in measuring statistical estimators of input noise. Rob- 
erts, M.J.; Blalock, T.V. (Oak Ridge National Laboratory, 
Oak Ridge, Tennessee 37831). Review of Scientific Instru- 
ments; 56: No. 2, 326-328(Feb 1985). Contract AC05- 
840T21400. 

It is shown that in a system consisting of a bandpass filter 
followed by an ideal linear detector and then an integrator, with 
white noise as the system input, the statistical uncertainty of the 
output of the integrator depends on the shape of the bandpass filter 
power transfer function. That is, for a constant integration time and 
a constant equivalent noise bandwidth (defined in the usual sense), 
the statistical uncertainty of the integrator output is a function of 
the shape of the bandpass filter power transfer function. A new 
equivalent noise bandwidth is proposed to account for this variation 
with filter shape so that the relations derived by Rice for rectangu- 
lar cutoff bandpass filters can be used. 


18894 (UCRL-Trans—12037) Material for electrodes of 
pulsed and arc sources of light. Faifer, S.I.; Morokov, V.L; 
Savranskaya, E.S.; Ionov, V.1; Digoev, A.K.; Kuznetsov, 
P.F.; Korotkii, A.I. (Lawrence Livermore National Lab., 
CA (USA)). Feb 1985. Contract W-7405-ENG-48. Transla- 
tion of Russian Patent No. 444,269 (Apr 25, 1975). 4p. 
NTIS, PC A02/MF AOI; GPO Dep. File Number 
DE85007453. 

A material for the electrodes of pulsed and arc sources of 
light, which is made from tungsten with uniformly distributed sa- 
marium oxide is claimed, which is distinguished by the fact that, 
with the goal of improving the erosion resistance of the electrodes, 
improving the stability of parameters and the lifespan of lamps, the 
concentratjon of samarium oxide is from 3 to 15 wt %. 


18895 (UCRL-Trans—12038) Method of fabricating ma- 
terial for the electrodes of gas discharge devices. Savrans- 
kaya, E.S.; Bykov, L.N.; Faifer, S.I.; Tumanov, A.N. (Law- 
rence Livermore National Lab., CA wu SA). Feb 1985. 
Contract W-7405-ENG-48. Translation of Russian Patent 
No. 492,950 11, 1975). 4p. NTIS, PC A02/MF A0O1; 
GPO Dep. File Number DE8 452. 

A method is claimed of manufacturing a material for the 
electrodes of gas discharge devices based on an alloy of a refracto- 
ry metal, for example, tungsten, with metals of the iron group, for 
example nickel, and an additive of an alkaline earth oxide. The 
method is distinguished by the fact that, with the goal of improving 
the uniformity of distribution of the components in the material, a 
suspension is prepared from tungstic anhydride, the tungstate of the 
alkaline earth metal and a water-soluble salt of nickel, a precipitat- 
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ing agent, for example, ammonium carbonate, is added to the sus- 
pension, and after formation of the nickel carbonate the resulting 
mixture is filtered, calcined in air and reduced in hydrogen. 


4210 Combustion Systems 
REFER ALSO TO CITATION(S) 17895, 17928, 19220 


18896 (DOE/MC/20227—1695) Low emission combus- 
tion ne tee nes cae 
C. (General Motors Corp., Indi lis, IN (USA). Allison 
Div.). 1984. Contract ‘AC21-8 C20227. Cone "EDR 
11914). NTIS, PC A0S/MF A01; GPO Dep. ile N 
DE85007849. 

The purpose of this program was to demonstrate the com- 
bustion of a coal-water slurry fuel in a Rich/Quench/Lean (RQL) 
combustion system at typical gas turbine operating conditions. The 
fuel chosen for this project was a clean micronized coal-water 
slurry (CWS) with a loading of coal/water of 51.5:48.5% by 
weight. The RQL combuster was originally designed for use with 
high fuel bound nitrogen liquid fuels and has three variable geome- 
try stages that permit the use of a wide range of fuels including 
CWS and low Btu gas. A fuel nozzle specially designed for use 
with CWS fuels was purchased and adapted for use with the RQL 
combustor. Three fuels were tested: distillate No. 2, methanol, and 
CWS. A range of methanol/CWS mixtures were also run. Metha- 
nol was used for startup and data was taken before and during the 
changeover to CWS fuel. As a first attempt at burning CWS fuel, 
the program may be considered as successful, with combustion effi- 
ciencies being in the range of 92% to 98%. Some further develop- 
ment of this system is required before exhaust emissions and com- 
bustion efficiency reach acceptable levels for practical applications. 
No significant technical barriers were identified in this program 
that would prevent this goal from being reached. 


18897 (PNL—5281) Applications of laser diagnostics in 
energy conservation research. Hutchinson, R.A. i 
Northwest Labs., Richland, WA (USA)). Feb 1985. Con- 


tract AC06-76RL01830. 65p. NTIS, 
GPO Dep. File Number DE85007498. 

During the past decade, intensive research and development 
has demonstrated the feasibility, checked the accuracy, and ex- 
tended the sensitivity of laser diagnostics for combustion systems. 


PC A04/MF AOI; 


‘ Combinations of diagnostics can now provide in-situ, time-, and 


space-resolved measurements of temperature, velocity, and species 
concentration. Although these tools are powerful, they also can be 
exceedingly difficult to use, and their application remains largely in 
the hands of specialized instrument developers rather than problem- 
oriented researchers. This report outlines a variety of applications 
for existing diagnostics that may interest both instrument develop- 
ers and researchers in particular fields. 


18898 (STF—15A83001) Safety of solid fuel boilers. 
Walde, P.; Aasen, D. (SINTEF, Trondheim (Norway)). 
Dec 1982. 0p. (In Norwegian). NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE85780261. 

In this report fire- and explosion accidents have been investi- 
gated, and solid fueled plants have been evaluated. Chip- and bark 
burning etc. in connection with automatic and adjustable stokers 
can be designed with satisfactory safety. Plants like that can be 
constructed in the same way as oil fired plants. Wood fired plants 
in connection with large fuel magazines are from the starting point 
only to a small degree suited for operating boilers. Those plants are 
defectively built according to the same principle as traditional oil 
fired plants. The total solution in those cases does not satisfy the 
safety requirements which have to be made for installations in resi- 
dential buildings. Acceptance criteria are to be worked out for the 
total solutions of small solid fueled boilers both for residential 
buildings, industry, and agriculture. 
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4250 Power Cycles 
REFER ALSO TO CITATION(S) 18490 


18899 (NP—5770149, PRY 11.1-11.11) Organic Rankine 
Cycle technology-prospects. Westermann, J. Jan 1984. (In 
Danish). NTIS (US Sales Only), PC A16/MF AOI. File 
Number DE85770149. 

EFP-81. 

In Technological development and its impact on the future 

energy system. Appendix 2. Evaluation commissioned by the 

Danish of 

eee Raiden’ Gyche technology is now commercially 
available in Denmark as well as in other countries. It is a technolo- 
gy ee converting industrial low-grade waste heat into elec- 
tricity. This technology will be improved in future years, so that in 
5 years there can be expected systems providing a payback period 
of 2-3 years. 


ae Be 257-264) Small central re- 
lee Brayton cycle verly, W.D. (Boeing Engi- 
neering and ay chee Co., Seattle, WA). 1983. 
NTIS MF AOl. File Number DE84000929. (CONF- 
8304125—). 

From DOE solar central receiver annual meeting; Albuquer- 


que, NM, USA (26 Apr 1983). 

Boeing's Solar Engineering Systems group is designing the 
configuration of a small-scale central receiver Brayton power cycle. 
After considering various alternative configurations in terms of the 
necessary equipment modifications, the availability and location of 

costs, and performance, the study determined that the 
most efficient cycle for all plant sizes is the open cycle, regenerated 
and intercooled configuration. The capital and busbar costs were 
also the lowest for the open simple cycle. The best location for the 
turbo machinery is directly under the tower receiver. Heat ex- 
change studies to select high-temperature materials and receiver 
concepts are underway. 8 figures, 3 tables. 
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REFER ALSO TO CITATION(S) 18934 


18901 (ANL—84-50, pp 1-16) Indiana Cooler: a ring for 
internal experiments. 


target Pollock, R.E. (Indiana Univ., 
loomington). Aug 1984. NTIS, PC A17/MF AOl1. File 
Number DE85002704. (CONF-8405113—). 

From Workshop on polarized targets in storage rings; Ar- 
ons (17 May 1984). 

A few years of operating experience with the 200 MeV cy- 
clotron at the Indiana University Cyclotron Facility (TUCF) has 
shown that a rich field of nuclear phenomena is accessible to light 
ion beams in the 50 to 200 MeV/amu energy range. It has also been 
clear that the quality of the IUCF beam has been central to much 
of the success of the research program. Experimenters have been 
quick to exploit the time structure, the energy resolution, the small 
emittance and freedom from halo of the IUCF external beams. 
Nevertheless the beam quality remains a limiting factor to further 
progress in a sizeable fraction of the research program, and even 
better beam properties will be needed for the ever more demanding 
experiments being planned for the future. The IUCF Cooler 
project, under construction since 1983 and scheduled for first ex- 
perimental use in 1987, is a light ion storage ring equipped for elec- 
tron cooling and synchrotron acceleration. The Cooler ring con- 
tains three straight sections tailored to the needs of internal target 
experiments. In this contribution, we point out some limiting phe- 
nomena which determine the performance boundaries for cooled 
beam, internal target experiments. The parameters of the electron 
beam determine the maximum target thickness. Loss mechanisms 
set a low energy limit for a given ion beam for the internal target 
technique. An example of the performance for a polarized beam 
and polarized target is worked out. A brief status report on the 
progress of the IUCF Cooler project is given. 
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18902 (ANL—84-50, text's 71-102) Pulse stretcher ring fa- 
cilities at Bates. Kowalski, S. (Massachusetts Inst. of Tech., 
Sse = Aug 1984. NTIS, PC A17/MF AOl1. File 
Number DE85002704. (CONF-8405113—). 

From Workshop on polarized targets in storage rings; Ar- 
gonne, IL, USA (17 May 1984). 

An upgrade of the MIT-Bates Linear Accelerator Center has 
been developed which would provide high duty factor (CW) elec- 
tron beams, up to 1 GeV, for nuclear research. The central element 
in the proposal is a Pulse Stretcher Ring (PSR) which when fed by 
the existing accelerator/recirculator system would produce extract- 
ed beams with a duty factor ~ 85% and an output emittance ~ 
0.017 mm-mr. Other proposed facilities include an energy compres- 
sion system, recirculator extension and a solenoid system for pro- 
ducing longitudinally polarized CW beams. The proposal includes 
an experimental hall intersecting the ring which will provide a 
unique opportunity to develop a pilot program of electronuclear 
studies with polarized targets. The developing technology for suffi- 
ciently high density targets looks very promising and will be fur- 
ther encouraged by access to such dedicated facilities. We discuss 
the facility; including a description of the accelerator/recirculator 
as well as the research equipment. The present physics program is 
described in the context of the experimental equipment. An ongo- 
ing program of facility improvements to develop other essential ca- 
pabilities such as longitudinally polarized electron beams is also dis- 
cussed. The proposed new facilities which are essential for achiev- 
ing CW operation are described. Included is a discussion of the op- 
eration of the pulse stretcher ring as well as a description of the 
internal target hall. Costs and a schedule for completing this 
project are summarized. 10 references, 8 figures. 


18903 (ANL—84-50, pp 103-120) Requirements on inter- 
nal targets for the Aladdin storage ring. Holt, R.J. (Argonne 
National Lab., IL). Aug 1984. NTIS, PC Al7/MF AO0Ol. 
File Number DE85002704. (CONF-8405113—). 

From Workshop on polarized targets in storage rings; Ar- 
gonne, IL, USA (17 May 1984). 

The feasibility of performing electron scattering experiments 
with polarized targets in electron storage rings is explored by con- 
sidering an electron-deuteron sca‘ experiment at the Aladdin 
storage ring. It is noted that this new method is compatible with 
recent proposals for linac-stretcher-ring accelerator designs. A new 
method for producing a polarized hydrogen or deuterium target is 
proposed and some preliminary results are described. 21 references, 
6 figures, 1 table. 


4302 Beam Dynamics, Field Calculations, And Ion 
Optics 


REFER ALSO TO CITATION(S) 19505 


18904 (IKF—43, pp 106-107) Measurement of the time 
structure of post-accelerated ion beams, Ullrich, J.; Kelbch, 
S.; Schmidt-Boecking, H.; Walther, D.; Messinger, A, 
Schemp, A. 1983. (in German). NTIS (US Sales Only), PC 
A08/MF AO1. File Number DE85750485. 

Published in summary form only. 

In IKF annual report 1983. 


18905 (LA-UR—85-140) RFQ as a particle decelerator. 
Billen, J.H.; Crandall, K.R.; Wangler, T.P.; Weiss, M. (Los 
Alamos National Lab., NM (USA); European Organization 
for Nuclear Research, Geneva (Switzerland)). 1985. Con- 
tract W-7405-ENG-36. 13p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE85005897. 

The idea of using the radio-frequency quadrupole (RFQ) as 
a particle decelerator is a straightforward one. This idea originated 
about a year or so ago in connection with the antiproton ring 
LEAR (CERN, Geneva). The complications began when one tries 
to satisfy the requirements put forward by the experimenters. In 
this paper, several decelerating schemes have been proposed, each 
one satisfying some specific demands. In particular, the conserva- 
tion of beam quality in all the phase planes and the need for energy 
variability required additional elements in the deceleration system. 
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18906 ee an oe 225-229) Techniques for longitu- 
dinal in electron storage rings. Buon, J. (Labora- 
toire de l’Accelerateur Lineaire, Orsay, France). Jun 1982. 
NTIS, PC A1l13/MF AOl. File Nester DE85000049. 
(CONF-820237—). 

From International conference on instrumentation for collid- 
ing beam neces: @ a oe USA (17 Feb 1982). 

P positron beams in storage rings 
lepiic aigetunamie vs hota cal Oeil Giles enone Recent re- 
sults at PETRA show the possibility of reducing depolarizing ef- 
fects of ring imperfections and the possibility of polarized beams in 
collision at high energy. The main limitation comes from the large 
beam energy spread at very high energy. 90° spin rotators for lon- 
gitudinal polarization are in progress. 


18907 (SLAC—250, pp 230-240) Longitudinally polar- 
ized colliding beams, Skrinsky, A.N. (Inst. of Nuclear Phys- 
ics, Novosibirsk, USSR). Jun 1982. NTIS, PC A13/MF 
A01. File Number DE85000049. (CONF-820237—). 
From International conference on instrumentation for collid- 
ing beam m hice ge CA, USA (17 Feb 1982). 
ibility of experiments with the po colliding 
beams expands significantly possibilities of getting information on 
fundamental interactions, Even the use of the transversely polarized 
beams enables getting the more reliable and clear definition of spins 
for the intermediate states and final particles, as well as to intro- 
duce the precise absolute energy scale. But only the use of the lon- 
gitudinally polarized colliding beams with particles of certain heli- 
cities, enables one to get basically new information. This circum- 
stance forced us, in Novosibirsk, commencing from 1969, to devel- 
op the principles and structures of the storage rings which provide 
at a given azimuth the stability of any spin direction needed, includ- 
ing longitudinal direction. This work is described here. 


18908 (SLAC/AP—26) Measurements of ultimate accel- 
erating gradients in the SLAC disk-loaded structure. Part I. 
Wang, J.W.; Loew, G.A. (Stanford Linear Accelerator 
Center, CA (USA)). Jan 1985. Contract AC03-76SFO00515. 

» PC A02/MF AOl1; 1; GPO Dep. File Number 
DE85007973. 

The work reported here describes measurements made to 
study the maximum attainable accelerating gradients in a conven- 
tional SLAC disk-loaded accelerator section of the constant-gradi- 
ent type running at 2856 MHz. The objective was to reach an ac- 
celerating gradient of at least 100 MV/m. The accelerating gradient 
at which the SLAC disk-loaded waveguide runs routinely is ~ 9 
MV/m (36 MW tubes without SLED) and ~ 12 MV/m with 
SLED I (2.5 psec pulse). To reach 100 MV/m in a conventional 3 
m constant-gradient section, one would need a klystron with a peak 
power output of 900 MW. since such a tube is not available, we 
decided to use a short standing-wave section in which the resonant 
fields would be allowed to build up. The design criteria for this 
section, the fabrication, matching and tuning, the experimental set- 
up and the results are described below. 


4303 Auxiliaries And Components 


REFER ALSO TO CITATION(S) 18069, 18964, 18969, 18970, 18971, 18973, 
18975, 18977, 18978, 18985, 18987, 18988, 18996, 19002, 19007, 19294, 19296 


18909 (ANL—84-50) Proceedings of the workshop on po- 
larized targets in storage rings . Holt, R.J. (ed.). (Argonne 
National Lab., IL (USA)). Aug 1984. Contract W-31-109- 
ENG-38. . (CONF-8405113—). NTIS, PC A17/MF 
AO0l; 1; GPO . File Number DE85002704. 

From Workshop on polarized targets in storage rings; Ar- 


gonne, IL, USA (17 May 1984). 

Polarization p have played an increasingly impor- 
tant part in the wnly of nuclei and nucleons in recent years. Polar- 
ization studies have been hampered by the relatively few and rather 
fragile polarized targets which are presently available. The concept 
of polarized gas targets in storage rings opens a much wider range 
of possibilities than is available in the external target geometry. 
This novel method will represent a considerable advance in nuclear 
physics and will continue to receive much attention in plans for 
future facilities. An internal, polarized-target station is being 
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planned for the cooler ring at the Indiana University Cyclotron Fa- 
cility. Internal targets are compatible with recent designs of elec- 
tron accelerators proposed by the Massachusetts Institute of Tech- 
nology and the Southeastern Universities Research Association. 
The key to nuclear-science programs based on internal targets 
Pee sna de cee ae 
which include the more recent laser-driven polarized targets. 

weshdliag Gee tagtihdl a ealaae ouaeae aetna aia 
of high-energy, nuclear and atomic physics. The meeting was orga- 
nized in a manner that stimulated discussion among the 58 partici- 
pants and focused on developments in polarized target technology 
and the underlying atomic physics. An impressive array of future 
possibilities for polarized targets as well as current developments in 
polarized target technology were discussed at the workshop. Ab- 
stracts of individual items f:om the workshop were prepared sepa- 
rately for the data base. 


18910 (ANL—84-50, pp 121-140) Laser production of 
polarized alkali vapors. Murnick, D.E. (AT & T Bell Labs., 
Murray Hill, NJ). Aug 1984. NTIS, PC A17/MF A011. File 
Number DE85002704. (CONF-8405113—). 

From Workshop on polarized targets in storage rings; Ar- 
gonne, IL, USA (17 May 1984). 

Methods of laser optical pumping suitable for producing po- 
larized nuclei for targets in nuclear structure physics experiments 
have been developed in the past few years. Theory and experimen 
are most advanced for the alkalis though many of the results 
tained are more generally applicable. In any case the i 
portant for several specific experiments, and spin 


which optically pumped atoms reach the walls, and hence increase 
the average laser-atom interaction time. Schematically, atoms are 
rapidly pumped when at the resonant velocity, and because the ve- 
locity changing collision rate is high, every atom will pass through 
the resonant velocity during its diffusion through the laser beam. 


18911 (ANL—84-50, pp 141- = Development of 
polarized jet targets for 


opti- 
cally pumped use in heavy-ion reac- 
tion studies. Bemis, C.E.; Jr.; Beene, J.R.; Ford, aes Jr.; 
Shapira, D.; Shivakumar, B. (Oak Ridge National Lab. 
TN). Aug 1984. NTIS, PC Ai7/MF AO1. File Number 
DE85002704. (CONF-8405113—). 

From Workshop on polarized targets in storage rings; Ar- 
gonne, IL, USA (17 May 1984). 

The development of a laser optically pumped nuclear spin 
aligned target of '*' 5°Eu is outlined. The current status of this 
project, together with the unique macroscopic heavy-ion reaction 
physics that may be addressed using this target, is given. 14 refer- 
ences, 8 figures. 


18912 ona ee pp 177-196) Development of a 
target o 21Ne nuclei. Chupp, T.E.; Happer, W.; 
MeDonala A.B. (Princeton Univ., Nd). Aug 1984. NTIS, 
PC A17/MF AOl. File Number DE8 704. (CO CONF- 
8405113—). 

From Workshop on polarized targets in storage rings; Ar- 
gonne, IL, USA (17 May 1984). 

The program at Princeton to develop a target of polarized 
21Ne nuclei is discussed. The primary application of such a target 
would be to an improved measurement of parity mixing in the “Ne 
nucleus. The techniques which are being investigated are spin ex- 
change with optically pumped alkali atoms and alkali-like ions, and 
direct optical pumping of metastable *4Ne atoms. A practical target 
would have close to 100% polarization, a thickness of about 1 mg/ 
cm, and allow the direction of the spins’ orientation to be frequent- 
ly flipped. The parity mixing measurement, the polarization tech- 
niques, and our progress to date will be discussed. 
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18913 (ANL—84-50, pp 197-222) Possibility of optically 
3He as an target. Robinson, H.G. (Duke 
, Durham, NC). Aug 1984. NTIS, PC Al7/MF AOl. 
File Number DE85002704° (CONF-8405113—). 
From Workshop on polarized targets in storage rings; Ar- 
gonne, IL, USA (17 May 1984). 
A number of techniques can be listed for obtaining polarized 
*He nuclei. This paper focuses only on direct optical pumping of 
®He(*S,) with collisional transfer to *He. A comprehensive review 
is not attempted. The basic aspects of the method are presented fol- 
lowed by a discussion of only the most recent work. 


18014 as a Storage cells for polar- 
ized hydrogen. Wise, W. (Univ. of Wisconsin, 
Madison). Aug 1984. Nits, PC TMF AO01. File Number 
DE85002704. (CONF-8405i13—). 

From Workshop on targets in storage rings; Ar- 
gonne, IL, USA (17 May 1984). 

The most straightforward way to produce a polarized gas 
target of H or D atoms for applications in storage rings is the use 
of a free jet of polarized atoms from an atomic-beam source. Such 
targets are free of contaminants, require no walls near the target 
volume, have high polarization, allow for rapid polarization rever- 
sal by RF transitions, require only a very weak guide field and, for 
deuterons, permit free choice of vector or tensor polarization. The 
only drawback is the very low target thickness which such a free 
jet presents to the circulating beam. Here we discuss whether most 
advantages of a free jet target can be maintained, but the target 
density enhanced, by dynamic storage of H and D atoms in a target 
vessel. The vessel, of course, requires openings for entry and exit of 
the circulating beam, and for admitting a directed beam of polar- 
ized atoms to the vessel. We label the method dynamic storage, be- 
cause the density of atoms in the vessel is the result of dynamic 
equilibrium between atoms flowing in and out of the vessel. The 
first demonstration of this method was reported by the group at 
Wisconsin in 1980. 


18915 > ATLAS experimental equip- 
ment. November 1983 workshop and present status. (Argonne 
National Lab., IL (USA)). 1984. Contract W-31-109-ENG- 
pe 7 . 71p. NTIS, PC A04/MF A01; GPO Dep. File Number 


The latest workshop was held in November 1983 with the 
purpose of presenting an overview of the experimental stations 
planned for ATLAS, describing the current status of each individ- 
ual apparatus, soliciting final input on devices of the first phase (i.e. 
on those that will be ready when beams from ATLAS become 
available in late Spring of 1985), and discussing and collecting new 
ideas on equipment for the second phase. There were short presen- 
tations on the status of the various projects followed by informal 
discussions. The presentations mainly concentrated on new equip- 
ment for target area III, but included some descriptions of current 
apparatus in target area II that might also be of interest for experi- 
ments with the higher-energy beams available in area III. The 
meeting was well attended with ~ 50 scientists, approximately half 
of them from institutions outside Argonne. The present proceedings 
summarize the presentations and discussions of this one-day meet- 
ing. In addition we take the opportunity to include information 
about developments since this meeting and an update of the current 
status of the various experimental stations. We would like to em- 
phasize again that outside-user input is extremely welcome. 


ee ) Alternating gradient 
(Brookhaven National Lab., Upton, NY 
ca Dee (588, Contract AC02-76CH 16. 25p. 
-841263—1). NTIS, PC A02/MF AOI; 1; GPO Dep. 
Number DE85005950. 

From Workshop on reliability in accelerator operations; Ann 
Arbor, MI, USA (6 Dec 1984). 

With the start of a research and development effort directed 
towards the Superconducting Super Collider (SSC), it is essential 
that US industry become involved as soon as possible. For that 
reason, I describe what a conventional accelerator complex is like 
and therefore what the first stages of the SSC would entail. 
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(BNL—35982) Experiments and detectors for high 
energy — ion colliders. Ludlam, T. (Brookhaven Nation- 
al Lab., oo (USA)). 1984. Contract AC02- 
76CHO00016. (CONF-841005—11). = PC A02/MF 
A01; GPO Dep. File Number DE85007927 

From Instrumentation for heavy ion cutee research confer- 
ence; Oak Ridge, TN, USA (22 Oct 1984). 

Problems and possibilities are discussed for experiments at 
the highest collision energies achievable in man-made accelerators; 
ie., colliding beams of heavy nuclei at cm energies = 100 GeV/ 
amu, well beyond the threshold of nuclear transparency. Here the 
final state consists of two hot, dense, baryon-rich fireballs flying 
away from each other at large rapidity (the fragmentation regions), 
and thermally-produced particles with near-zero net baryon number 
populating the central rapidity range. The matter produced at cen- 
tral rapidity (the lab frame for a collider) may reach extremely high 
temperatures and energy densities, and it is here that one expects to 
produce thermodynamic conditions similar to those which existed 
when the early universe condensed from a plasma of quarks and 
gluons to a gas of hadrons. The problem of tracking, lepton meas- 
urements, and calorimeters are discussed. (WHK) 


18918 (BNL—36082) 1 to 2 GeV/c beam line for hyper- 
nuclear and kaon research. Chrien, R.E. (Brookhaven Na- 
tional Lab., Upton, NY (USA)). 15 Feb 1985. Contract 
AC02-76CH00016. 94p. NTIS, PC AOS/MF A0O1; 1; GPO 
Dep. File Number DE85007623. 

A kaon beam line operating in the range from 1.0 to 2.0 
GeV/c is proposed. The line is meant for kaon and pion research in 
a region hitherto inaccessible to experimenters. Topics in hypernu- 
clear and kaon physics of high current interest include the investi- 
gation of doubly strange nuclear systems with the K~,K* reaction, 
searching for dibaryon resonances, hyperon-nucleon interactions, 
hypernuclear ‘y rays, and associated production of excited hypernu- 
clei. The beam line would provide separated beams of momentum 
analyzed kaons at intensities greater than 10° particles per spill with 
a momentum determined to one part in a thousand. This intensity is 
an order of magnitude greater than that currently available. 63 ref- 
erences. 


18919 (CONF-8410172—7) Accelerator mass spectrome- 
try with a coupled tandem-linac system. Kutschera, W. (Ar- 
mne National Lab., IL (USA)). 1984. Contract W-31-109- 
NG-38. ee NTIS, PC A02/MF A01; GPO Dep. File 
Number D 

From S ses of northeastern accelerator personnel; 
Stony Brook, NY, USA (15 Oct 1984). 

A coupled system provides higher energies, which allows 
one to extend AMS to hitherto untouched mass regions. Another 
important argument is that the complexity, although bothersome 
for the operation, increases the selectivity of detecting a particular 
isotope. The higher-energy argument holds for any heavy-ion ac- 
celerator which is capable of delivering higher energy than a 
tandem. The present use of tandem-linac combinations for AMS, 
rather than cyclotrons, linacs or combinations of these machines, 
has mainly to do with the fact that this technique was almost exclu- 
sively developed around tandem accelerators. Therefore the 
tandem-linac combination is a natural extension to higher energies. 
The use of negative ions has some particular advantages in sup- 
pressing background from unwanted elements that do not form 
stable negative ions (e.g., N, Mg, Ar). On the other hand, this limits 
the detection of isotopes to elements which do form negative ions. 
For particular problems it may therefore be advantageous to use a 
positive-ion machine. What really matters most for choosing one or 
the other machine is to what extent the entire accelerator system 
can be operated in a truly quantiative way from the ion source to 
the detection system. 20 references, 4 figures. 


18920 (ESY—84-092) Beam dynamics design 

Radio (RFQ) as preinjector of the 
HERA-Linac III, tgp aa (Deutsches oe, 
Synchrotron (DESY), Hamburg rar R.)). Sep 
1984. 18p. NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE85750782. 
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The 750 keV, 200 MHz RFQ has been chosen as a preinjec- 
tor for the 50 MeV H™ - linac of the HERA project at DESY, 
Hamburg. It bunches and accelerates an H~ beam of 20 mA from 
18 to 750 keV. The beam dynamics design of this RFQ is present- 
ed. It aims at high transmission efficiency and minimum emittance 
growth. The design of the beam transport lines in front and behind 
the RFQ are also given. 


(DOE/SF/00515—T44) Stanford Linear Accelera- 
tor Center monthly report for December 1984, (Stanford 
Linear Accelerator Center, CA (USA)). 1984. Contract 
ACO03-76SF00515. 24p. NTIS, PC A02/MF A0l; 1; GPO 
Dep. File Number DE85007712. 

Operational activities for the month of December 1984 are 
reported in the areas of accelerator and research operations, re- 
search area and experiment status, accelerator improvements, re- 
search division developments, PEP division developments, and pub- 
lications for the month. (GHT) 


18922 (DOE/SF/00515—T45) SLAC Users Bulletin No. 
98, October-December 1984, (Stanford Linear Accelerator 
Center, CA (USA)). 1985. Contract AC03-76SF00515. 24p. 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE85008213. 

This bulletin, for the fourth quarter of 1984, reports activities 
at PEP, the Stanford Linear Collider, and the Stanford Linear Ac- 
celerator Center. Research activities during the period are summa- 
rized. (GHT) 


(GSI—84-14) MAXILAC as a high current 
UNILAC injector. rechung a a J. (Gesellschaft 
fuer aon TE Darmstadt (Germany, 
F.R.)). Aug 1984. NTIS ws Sales Only), PC A03/MF 
A01. File Number D: 185780761. 

MAXILAC, an RFQ of split coaxial resonator design, will 
deliver heavy ion currents in the 20-30 mA range with energies in 
the 100-150 keV/u range. One proposed method of coupling this 
RFQ to UNILAC is to divide the first tank of the Wideroee sec- 
tion into two segments and to inject the MAXILAC beam for ac- 
celeration starting with the second segment. This injection scheme 
has been investigated in detail with the beam dynamics codes 
MIKRO, PARMT and PARMI. Other injection schemes are also 
considered. 


18924 (GSI—84-15) ws ion replacement for the first 
tank of the Old CERN Linac. , J.; Klabunde, J. (Ge- 
sellschaft fuer Sckaveieteabeans ung_m. .b.H., Darmstadt 
(Germany, F.R.)). Aug 1984. 7 S (US ‘Sales Only), 
PC A02/MF AO1. File Number DE85780762. 

The "Old CERN Linac” has been used to accelerate pro- 
tons, deuterons and alpha particles. An RFQ is presently being con- 
structed as a ™°O injector. For extension to higher mass ions the 
first tank must be replaced by a new 2 Blambda Alvarez tank. 
Three scenarios are considered for the acceleration of **Si up to 2.5 
MeV/u. 


18925 (GSI—84-49-Prepr.) Special aspects on nuclear 
targets for high-energy heavy-ion accelerator experiments. 
oe H.; Hartmann, W.; Klemm, J.; Thalheimer, W. (Ge- 
haft fuer Schwerionenforschung m.b.H., Darmstadt 
(Germany F.R.)). Jul 1984. 28p. (CONF- 8309127—9). 
NTIS (US Sales Only), PC ‘AS MF AOl. File Number 
DE85750487. 

From International Nuclear Target Development Society 

wor! Ar IL, USA 1983). 
mor about = oar UNILAC accelerator are re- 
viewed under the special aspects of target and stripper foil applica- 
tions including general range considerations as seen after the up- 
grading of the machine to an energy of 20 McV/a for all ons up t0 
uranium. Also reported about are current works and recent devel- 
opments in target preparations at GSI divided into four main 
groups of preparation procedures with sufficient overlap: cold roll- 
ings, carbon sublimation-condensations, focussed heavy-ion sputter 
deposition, and the wide field of high-vacuum evaporation-conden- 
sations. Among others, a Ca reduction-distillation procedure is de- 
scribed, and a new assembly is shown for sublimation-condensations 


of uniform C layers of 0.1 to 0.76 mg/cm? area densities. A selec- 
tion of only a few applications of targets at the UNILAC can be 
given. Improved actinide targets are discussed, in-beam measure- 
ments of properties of targets on rotating wheels are explained, and 
a large-area target wheel with a circumference of nearly one meter 
is shown. SEM micrographs of damaged targets are given and ex- 
plained. 


18926 aE pp 89-90) eee of the space 

charge potential re current ion beams. Kreisler, P.; 

Baumann, H.; 1983. German). NTIS (US 

Sales Only), PC A O8/ME AOl. File Number DE857 5. 
Published in summary form only. 

In IKF annual report 1983. 


18927 (IKF—43, pp 90-91) Measurements with Lang- 
muir probes on ion beams. Rupp, T.; Baumann, H.; Bethge, 
K.; Kreisler, P. 1983. (In German). NTIS (Us Sales Only), 
PC A08/MF AOI. File Number DE85750485. 

Published in summary form only. 

In IKF annual report 1983. 


18928 (IKF—43, pp 92) a, of Sig time 
pendence of the ares te 
beams. Kreisler, P.; K. 1983. 
German). NTIS (US ‘Seler On Only). PC A /MF AOl1. 
Number DE85750485. 

Published in summary form only. 

In IKF annual report 1983. 


18929 (IKF—43, pp be Development of an 
with magnetic multipole field configuration. B 
mann, H.; Bethge, K. 1983. (In German). 
Only), PC A08/MF A01. File Number DE857 
Published in summary form only. 
In IKF annual report 1983. 


18930 (IKF—43, pp 94-96) Compact Penning ion source 
extraction. Bai 


with radial umann, H.; Bethge, K.; Yu, J. 
1983. (In German). NTIS (US Sales Only), PC A08/MF 
AO01. File Number DE85750485. 

Published in summary form only. 

In IKF annual report 1983. 


18931 (IKF—43, pp 96-97) Permanent-magnet —— 
ion source with axial extraction. Baumann, H.; 
Kester, N.; Yu, J. 1983. (In German). NTIS wU Sales 
Only), PC ‘A08/MF AO01. File Number DE85750485. 
Published in summary form only. 
In IKF annual report 1983. 


18932 (IKF—43, pp 105-106) Gunes doublet with 
permanent magnets for the focusing of proton beams. ae 
mann, D. 1983. (In German). NTIS (US Sales Only), PC 
A08/MF AO1. File Number DE85750485. 

Published in summary form only. 
In IKF annual report 1983. 


18933 (KFK—3766) High-energy Dual Beam Facility. 
Kaletta, D. (Kernforschungszentrum Karlsruhe G.m.b.H. 
(Germany, F.R.). Inst. fuer Material- und Festk lors- 
chung; Kernforschun trum Karlsruhe G.m.b.H. (Ger- 
many, F.R.). Projekt Kernfusion). Jul 1984. . NTIS (US 
Sales Only), PC A03/MF A0O1. File Number 9E85750512. 

This proposal presents a new experimental facility at the 
Kernforschungszentrum Karlsruhe (KfK) to study the effects of ir- 
radiation on the first wall and blanket materials of a fusion reactor. 
A special effort is made to demonstrate the advantages of the Dual 
Beam Technique (DBT) as a future research tool for materiais de- 
velopment within the European Fusion Technology Programme. 
The Dual Beam Technique allows the production both of helium 
and of damage in thick metal and ceramic specimens by simultane- 
ous irradiation with high energy alpha particles and protons pro- 
duced by the two KfK cyclotrons. The proposal describes the Dual 





Beam Technique the planned experimental activities and the design 
of the Dual Beam Facility presently under construction. 


(LBL—18779) Experiments with _ S as at the 
CERN Super Proton Synchrotron. a oo wrence 
Berkeley Lab., CA (USA)). Dec Contract AC03- 
76SF00098. 17p. (CONF-8410210—9). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85007625. 
. high energy heavy ion study conference; Darm- 
stadt, F.R. Germany (8 Oct 1984). 

The CERN-GSI-LBL plan to install an injector for light 
ions at the CERN SPS is reviewed, and an outline is given of the 
experiments so far approved by CERN for a 50 A GeV and 225 A 
GeV running in 1986-1987. 6 references. 


(SLAC—250, pp 41-45) Position resolution of the 
—— at TRIUMF. re Sobmae 


Al13/MF_ AOl1. 
DE85000049. (CONF-820237—). 
From International conference on instrumentation for collid- 
ing beam physics; Stanford, CA, USA (17 Feb 1982). 


File Number 


vector forces in the region of the anode wire and clustering of the 
primary ionization. A formulation of these effects has been used to 
determine the mean collision time, the diffusion constant, the Lo- 
rentz angle in the anode wire region and the spatial resolution as a 
function of the crossing angle for a gas mixture of Ar (80%), CH, 
(20%) at atmospheric pressure. The minimum resolution, o 
~200um, occurs when the track crossing angle equals the Lorentz 
angle. As the angle moves away from this value the resolution de- 
teriorates rapidly due to the discrete nature of the ionization proc- 
ess. 


18936 ee cae, 147-150) Status of event selec- 
tion processors at erkerk, C. (European Organiza- 
tion for Nuclear Research, Geneva, Switzerland). Jun 1982. 
NTIS, PC Al3/MF A0Ol. File Number DE85000049. 
(CONF-820237—). 

From International conference on instrumentation for collid- 
ing beam physics; Stanford, CA, USA (17 Feb 1982). 

A brief review is given of the uses in event selection of dif- 
ferent processors, following the same classification scheme as has 
been used earlier. The developments which took place at CERN 
during the last year are described. The progress made with three 
processor systems, namely MICE, 168/E and FAMP will be em- 
phasized. 


18937 (SLAC—250, pp 151- ae UAI 

system. Cittolin, S. (E ganization for Nuclear Re- 
search, Geneva, Switeen d). Feit 1982. NTIS, PC A13/ 
MF AO1. File Number DE85000049. (CONF-820237—). 

From International conference on instrumentation for collid- 
ing beam physics; Stanford, CA, USA (17 Feb 1982). 

The system of the UAI experiment running 
at the CERN p anti p collider is described. The front-end electron- 
ics generates 1.6 Mbytes of raw data for each event. Parallel data- 
stream processors reduce the typical event data to 60,000 bytes in a 
time of less than 10 ms. Data are read out by Remus CAMAC 
branches, formated data streams being read in parallel by buffer 
units with multi-event storage capability. For test and monitoring, 
abate tv tas ened te hated associated with 
each detector subsystem. Alternatively, the over-all system can be 
partitioned off in a set of independent subsystems running their own 
data acquisition with or without a synchronous trigger. On-line 
functions are assured by a number of multi-task and dedicated-task 
16-bit and 32-bit computers. A variety of microprocessor-based sys- 
tems with autonomous capabilities control the experimental appara- 
tus. 
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(SLAC—250, pp 157-161) Trigger processors for 
hadron colliders. Gaines, I. (Fermi National Accelerator 
Lab., Batavia, IL). Jun 1982. NTIS, PC A13/MF AOI1. File 
Number DE85000049. (CONF-820237—). 

From International conference on instrumentation for collid- 
ing beam physics; Stanford, CA, USA (17 Feb 1982). 

The Collider Detector Facility (CDF) collaboration is de- 
signing and constructing a powerful, general purpose detector 
system for use at the Fermilab 2 TeV center of mass energy anti- 
proton-proton collider. The detector will have approximately 
75,000 channels of electronics and must be able to deal with a raw 
event rate of 50 kHz. The multi-level trigger processing system to 
be used in this detector is described, with emphasis on the general 
features of detectors at hadronic colliders which have imposed cer- 
tain architectural choices on the CDF triggering and data acquisi- 
tion system. 


18939 Sa p nd Data driven processing. 
Cunitz, H.; Hsiung, Y.; h, W. (Columbia 
Univ., New York, NY). Jun oN nie PC A13/MF AO1. 
File Number DE85000049. (CONF-820237—). 

From International conference on instrumentation for collid- 
ing beam physics; Stanford, CA, USA (17 Feb 1982). 

Herein is described a very high speed processing method. It 
is based on the data driven principle, and depends on constructing 
algorithms from hardware operators that are generally interconnec- 
table. A set of modules and their application to Fermilab E 605 is 
discussed. 


18940 oe Di 174-179) MAC calorimeters and 
applications. Ford, W niv. of Colorado, Boulder). Jun 
1982. NTIS, PC A13/MF A01. File Number DE85000049. 
(CONF-820237—). Contract AC02-76ER02114;AC03- 
76SF005 15;AC02-76ERO00881. 

From International conference on instrumentation for collid- 
ing beam physics; Stanford, CA, USA (17 Feb 1982). 

The MAC detector at PEP features a large solid-angle elec- 
tromagnetic/hadronic calorimeter system, augmented by magnetic 
charged-particle tracking, muon analysis and scintillator triggering. 
Its implementation in the context of electron-positron annihilation 
physics is described, with emphasis on the utilization of calori- 
metry. 


18941 Comparison of one-dimensional simulations of 
magnetically insulated gaps with analytic models. Lockner, 
T.R.; Poukey, J.W. (Sandia National Laboratories, Albu- 
querque, New Mexico 87185). Journal of Applied Physics; 57: 
No. 7, 2652-2653(1 Apr 1985). Contract AC04-76DP00789. 

A comparison is made between several one-dimensional (1- 
D) analytic theories of magnetically insulated gaps and 1-D particle 
simulations. The electron sheath current flowing in the E x B drift 
direction is the most model-sensitive parameter. This parameter is 
significant in experiments where there is a symmetry discontinuity 
in the electron flow. It is found that the theory of Bergeron is in 
the best agreement with the simulations. 


18942 New TRISTAN thermal ion source. Piotrowski, 
A.; Gill, R.L.; McDonald, D.C. (Brookhaven National Lab., 
Upton, NY (USA). Physics t.). Nuclear Instruments and 

thods in Physics Research, tion A: Accelerators, Spec- 
trometers, Detectors, and Associated Equipment; 224: No. 1/2, 
1-4(1 Jul 1984). 

A new thermal ion source with an integrated target which is 
heated by electron bombardment to a temperature of 2500°C has 
been developed for the TRISTAN on-line fission product mass sep- 
arator at Brookhaven National Laboratory. Initial on-line tests dem- 
onstrated that this ion source can extend the range of accessible ele- 
ments to the rare-earth region. Yields are presented for isotopes of 
Ce, Pr, Pm, Sm, Eu, Gd, Tb, Dy, Ho, Ga, Ge, As, Y, Zr, Nb, In, 
Sn and Sb. 
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4304 Storage Rings 


REFER ALSO TO CITATION(S) 18906, — —_ 18976, 18979, 18981, 
18982, 18983, 18984, 18989, 18991, 18992, 1899. 


18943 (ANL—84-50, pp 53-70) Dedicated storage rings 
ID) nuclear physics. Jackson, H.E. (Argonne National Lab., 

ae 1984. NTIS, PC A17/MF AOl. File Number 
Des 704. (CONF-8405113—). 

From Workshop on polarized targets in storage rings; Ar- 
gonne, IL, USA (17 May 1984). 

The use of internal targets in circulating beams of electron 
storage and stretcher rings has been widely discussed recently as a 
method of achieving high luminosity under conditions of low back- 
ground, and good energy resolution, with minimal demands for 
beam from an injecting accelerator. In the two critical areas of the 
technology, ring design and target development, research is very 
active, and the prospects for major advances are very bright. Rea- 
sonable extrapolations of the current state of the art suggest for 
many problems in nuclear physics, particularly polarization physics 
of the nucleon and few body nuclei, internal target measurement 
may be the optimum experimental technique. We discuss the com- 
parative merit of internal target rings and external beam experi- 
ments, review briefly current research efforts in the critical areas of 
the technology. It appears that storage rings dedicated to internal 
target physics may offer a powerful option for future advances in 
nuclear physics. 14 references, 5 figures, 3 tables. 


(DESY—84-097) Longitudinal and transverse wake 
fields in flat vacuum chambers. Piwinski, A. (Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany, 
F.R.)). Oct 1984. 18p. NTIS = Sales Only), PC A02/MF 
AO01. File Number DE85750783 

Longitudinal and transverse wake fields are investigated 
which are excited by a bunch between two parallel plates repre- 
senting the flat vacuum chamber in the bending magnets. The walls 
have a finite conductivity and a thin dielectric layer. Impedances, 
bunch lengthening, power losses and shifts of synchrotron and beta- 
tron frequencies are calculated. 


18945 (LBL—19062) Issues in storage-ring for operation 
of high-gain FELs. Kim, K.J.; Bisognano, J.J.; Garren, A.A.; 
Halbach, K.; Peterson, J.M. (Lawrence Berkeley Lab., CA 
SA)). Dec 1984. Contract AC03-76SF00098. 33p. 
CONF-8409163—3). NTIS, PC A03/MF A0Ol; 1; GPO 
Dep. File Number DE85007621. 
From Workshop on coherent and collective properties of 
relativistic E-beams and electromagnetic radiation; Villa Olmo, 


Como, ie (13 Sep — 

A high-gain free electron laser (FEL), placed in a special by- 
pass of a storage ring, can provide tens of magewatts of coherent 
power at wavelengths shorter than 1000 A. The requirements on 
beam quality, (few hundred amperes of peak current, emittance of 
the order of 10~* m-rad, and relative energy spread less than 0.002) 
are demanding but lie within the limits of modern storage ring tech- 
nology. In this paper, we study various issues in storage ring design 
and FEL physics for operation of a high-gain FEL. Topics includ- 
ed are the requirements on beam parameters for FEL operation, co- 
herent instabilities and intrabeam scattering effects in the storage 
ring, lattice design, and FEL performance computered by 2-D sim- 
ulations. 


18946 Exact solutions for the longitudinal and transverse 

of an off-centered beam in a rectangular beam- 
pipe. Ng, K.Y. (Fermi National Accelerator Lab., Batavia, 
— Particle Accelerators; 16: No. 1-2, 63-80(Nov 


The longitudinal and transverse impedances of an off-cen- 
tered beam in a rectangular beampipe are solved exactly using con- 
formal mapping. The results are represented in each case by the 
product of the corresponding impedance due to a circular beampipe 
with the beam at the center and a form factor that takes into ac- 
count that the beampipe is in shape and that the beam 
is off center. When the width to height ratio of the beampipe is 
large, the form factor is found to stay flat for a wide range of beam 
displacement. Both effects due to the resistivity of the beampipe 
wall and to space charge are considered. 
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18947 (ORNL—6105-Vol.1) Instrumentation and Con- 
trols Division progress report, July 1, 1982-July 1, 1984. 
Volume 1, Klobe, L.W.E. (ed.). (Oak Ridge National Lab., 
TN (USA)). Dec 1984. Contract AC05-840R21400. 293p. 

» PC Al3/MF AO0l; 1; GPO Dep. File Number 


4401 Radiation Instrumentation 


REFER ALSO TO CITATION(S) 18357, 18917, 18935, 18940, 19155, 19265, 
19434, 19511, 19511, 19517, 19519 


18948 (iKF—43, i Pr of AgCi detec- 
tors for the Space-Lab 1 flight (28.11.- 
8.12.1983) and the LDEF mission (1984), a B.; Rhein- 
fels-Immans, H.; Amend, W.; Wendnagel, Wylencik, N,; 
Hinke, H.; Schott, J.U. 1983. Ge Cone) NTI (Us Sales 
Only), PC A08/MF AOI. File Number DE85750485. 
Published in summary form only. 
In IKF annual report 1983. 


18949 (KF—43, f? 67) Technique of the detector fabri- 
cation. Wendnagel, "aaa N. 1983. (in German). 
NTIS (US Sales Only), PC A08/MF AOl. File Number 
DE85750485. 

Published in summary form only. 
In IKF annual report 1983. 


18950 (IKF—43, pp 68-69) Measurement technique of 

the nuclear track evaluation. Baum, it, H.G.; Baican, B.; 

Amendt, W.; Handtke, R. 1983. Ghonaals NTIS (US 

Sales Only), ‘PC A08/MF AO01. File Number DE85750485. 
Published in summary form only. 

In IKF annual report 1983. 


18951 (IKF—43, 101-102) Compton polarimeter. 
Barth, E.; Kratz, T.; Stelzer, K. 1983. (in German). NTIS 
(US Sales Only), PC A08/MF A0Ol. File Number 
DE85750485. 

Published in summary form only. 

In IKF annual report 1983. 


(IKF—43, pp 103-104) High resolution position- 

parallel avalanche counters for the positron ex- 
periment EPOS at GSI. Stiebing, K.E.; Bethge, K.; Gruppe, 
A, a: re Folger, H.; Grein, H.; Kido, Y.; Cowan, 
. .; Schweppe, J. 1983. (In German). NTIS 
PC A08/MF AOl. File Number 


Published in summary form only. 
In IKF annual report 1983. 


18953 (IKF—43, pp 108-110) ne ee of a 
and ouleeta Fm ge 


spectra display the evaluation of ex- 
perimental data. Gerl, J; Happ, T.; Elze, T.W. 1983. (In 
German). NTIS (US Stic © Only), PC A08/MF AO1. File 
Number DE85750485. 

Published in summary form only. 
In IKF annual report 1983. 


18954 (IKF—43, ag * Paes Multichannel analyzer in 
the CAMAC of a 1/34, Kreyling, H. 1983. (In 
German). NTIS (US Sales Only). PC A08/MF AOl1. File 
Number DE85750485. 

Published in summary form only. 
In IKF annual report 1983. 
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111-113) Spectra in the multichannel 
yling, H. 1983. (in German). NTIS 
PC A08/MF AOI. File Number 


Published in summary form only. 
In IKF annual report 1983. 


114-116) Data processing. 
His Germany NTIS ws Sales Only), PC Onis), BO AOG/ME 


H. 1983. a cone 

AO1. File Number DE8575048 
Published in summary form ms 
In IKF annual report 1983. 


18957 (IKF—43, pp 118-119) Trace amount analysis of 
condensation nuclei by means of PIXE; concept for the con- 
struction of a through-flow diffusion cloud chamber. Grosch, 
S.; Georgii, H.W.; Hofmann, D.; Groeneveld, K.O. 1983. 
(In German). NTIS (US Sales Only), PC A08/MF AOI. 
File Number DE85750485. 

Published in summary form only. 

In IKF annual report 1983. 


18958 (KF—43, 123-124) Output unit for a TRI- 
CARB liquid spectrometer. Rueschmann, G-.; 
Wensel, A. 1983. (In German). NTIS (US Sales Only), PC 
A08/MF A0O1. File Number DE85750485. 

Published in summary form only. 

In IKF annual report 1983. 


18959 (Juel-Spez—227) Development and optimization of 
a high temperature coupling system thermoanalyzer/mass 

. Jagdfeld, H.J. (Kernforsch ge Juelich 
G.m.b.H. (Germany, F.R.). Inst. fuer Chemische Technolo- 
gie der Nuklearen Entsorgung; Technische Hochschule 
Aachen (Germany, F.R.)). Nov 1983. 114p. (in German). 
NTIS (US Sales Only), PC A06/MF AOl. File Number 
DE85780759. 

The development of a high temperature coupling system was 
accomplished to carry out thermodynamic investigations during 
glass melting to solidify highly radioactive fission products into 
glass at a temperature up to 1200°C. The actual problem consisted 
of the fact that the gas species evaporating from the melter have to 
pass without condensation or without change of their composition 
to a multistage pressure reducing system to enter the analysis unit 
of the mass spect:ometer in to high vacuum. With the systems of- 
fered at present this is only possible up to approximately 450°C. 
The development of a new high temperature coupling included in- 
vestigations of the gas dynamics, raw materials and thermic behav- 
iour. 


18960 (KFK—3774-B) Measurements on scintillation 
light from liquid argon. Forstbauer, B. (Kernforschungszen- 
trum Karlsruhe G.m.b.H. (Germany, F.R.). Inst. fuer Kern- 

physik). Sep 1984. 79p. (in German). NTIS (US Sales 
Only), PC A05/MF A0O1. File Number DE85780750. 

It is shown that an argon calorimeter can operate as a scin- 
tillation detector, provided that xenon is added. With the addition 
of 170 ppm xenon a light yield of 70% has been obtained. In addi- 
tion the light yield is determined under influence of an electric 
field, from differently ionising particles and by the use of aluminium 
mirrors acting as light guides. Finally first measurements with a 
photomultiplier working at liquid argon temperatures are reported. 


18961 (KFK—3780) Nitrogen large area proportional 
counter with gas regeneration. Leidner, L.; Sadri, E. (Kern- 
forschungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). 
Hauptabteilung an ees Oct 1984. 23p. (In German). 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE85750779. 

A nitrogen large area proportional chamber with gas regen- 
eration is introduced to measure alpha and beta/gamma activites. In 
contrast to the flow counters used till now the new detector is in- 
dependent of an external gas supply. The gas amplification factor of 
nitrogen keeps constant up to an impurity of 2% of O2. Oxygen dif- 
fusing through unavoidable leakages into the counting gas is re- 
moved by an activated catalyzer using low temperature copper oxi- 


ERA-10/10 / 2590 


dation. Humidty is adsorbed by a molecular sieve. The closed 
counter consists of three components: the actual detector, a gas pu- 
rification cartridge and a gas circulating pump. Finally, the report 
describes long run experiments being carried out with prototypes. 


18962 (KFK—3783) a-spectrometric device equipped with 
semi-conductors for direct measurement of transuranium ele- 
ments on large area filters. Fessler, sik Pawelzik, J. (Kern- 
forschungszentrum Karlsruhe G.m.b.H rae, F.R.). 
Hauptabteilung Sicherheit). Oct 1984. . Un German). 
NTIS (US Sales Only), PC A02/MF A 1. File Number 
DE85750778. 

A device was developed with an array of 8 silicon surface 
barrier detectors inside a vacuum chamber containing a rotating 
sample holder for large area (200 mm diameter) aerosol filters. It 
serves for quick identification of a-emitters on these aerosol filters, 
and allows to measure the a-particles with a relatively constant ef- 
ficiency along a filter diameter. Thus, the radiochemical treatment 
of single filters can be avoided. Troubles appeared in the course of 
development of defective semiconductors and their temperature de- 
pendence. To suppress the influence of temperature a cooling 
device was built. During practical testing a cross-efficiency of 
13.6% was measured. It is possible to identify a-emitting nuclides 
with an activity of 10-' Bq per sample during about 2 hours of 
measuring time. Appropriate methods of calculation are indicated. 
The data output of the device is suited for transfer to a computer. 


18963 (LBL—17872) Cryostat and electronic develop- 
ment associated with multi-detector spectrometer systems. 
Pehl, R.H.; Madden, N.W.; Landis, D.A.; Malone, D.F.; 
Cork, C.P. (Lawrence Berkeley Lab., CA (USA)). Oct 
1984. Contract AC03-76SF00098. 9p. (CONF-841007—59). 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE85007624. 

From Nuclear science symposium; Orlando, FL, USA (31 
Oct 1984). 

To overcome the problems of fabricating a practical cryostat 
that contains a large number of semiconductor detectors and the 
electronics associated with a high resolution spectrometer system 
has required a number of significant technological developments. 
These problems and our corresponding solutions are presented. 


18964 (LBL—18642) Berkeley High-Resolution Ball. Di- 
amond, R.M. (Lawrence Berkeley Lab., CA (USA)). Oct 
1984. Contract AC03-76SF00098. 25p. (CONF-841005—9). 
NTIS, PC A02/MF A0O1; GPO Dep. File Number 
DE85006824. 
From Instrumentation for heavy ion nuclear research confer- 
ce; Oak Ridge, TN, USA (22 Oct 1984). 

Criteria for a high- -resolution ‘y-ray system are discussed. De- 
sirable properties are high resolution, good response function, and 
moderate solid angle so as to achieve not only double- but triple- 
coincidences with good statistics. The Berkeley High-Resolution 
Ball involved the first use of bismuth germanate (BGO) for anti- 
Compton shield for Ge detectors. The resulting compact shield per- 
mitted rather close packing of 21 detectors around a target. In addi- 
tion, a small central BGO ball gives the total y-ray energy and mul- 
tiplicity, as well as the angular pattern of the y rays. The 21-detec- 
tor array is nearly complete, and the central ball has been designed, 
but not yet constructed. First results taken with 9 detector modules 
are shown for the nucleus *Er. The complex decay scheme indi- 
cates a transition from collective rotation (prolate shape) to single- 
particle states (possibly oblate) near spin 30 h, and has other inter- 
esting features. 


18965 (MPI-PAE/Exp.El.—135) Silicon detectors. Klan- 
ner, R. (Max-Planck-Institut fuer Physik und Astrophysik, 
Muenchen (Germany, F.R.). Werner-Heisenberg-Inst. fuer 
Physik). Aug 1984. 26p. (CONF-8405241—3). NTIS (US 
Sales Only), PC A03/MF A0Ol1. File Number DE85750519. 
From Seminar on perspectives for experimental apparatus at 
future high energy machines; Florence, oe (21 May 1984). 
status and recent progress of silicon detectors for high 
energy physics is reviewed. Emphasis is put on detectors with high 
spatial resolution and the use of silicon detectors in calorimeters. 
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18966 (MPI-PAE/Exp.El.—136) Results from 
test calorimeter wi! 
GeV. Grassmann, H.; Moser, H.G.; Lorenz, E.; Vogel, H. 
(Max-Planck-Institut fuer Physik und Astrophysik, Muen- 
chen (Germany, F.R.). erner-Heisenberg-Inst. fuer 
ik). Aug 1984. 29p. NTIS (US Sales Only), PC A03/ 
AO01. File Number DE85750516. 
Results from a test with a CsI(T1) calorimeter will be pre- 
sented. The purpose was to evaluate the use of CsI(T1) for high 
resolution electromagnetic . A resolution of about 1% 


limitations for large scale applications will be discussed. 


18967 (PNL-SA—12011) Evaluation of draft ANSI San- 
dard N42.17 by testing. Swinth, K.L.; Kenoyer, J.L. (Pacific 
Northwest Labs., Richland, WA (USA)). Jul 1984. Contract 
AC06-76RL01830. 50p. (CONF-840774—3). NTIS, PC 
A03/MF A01; GPO Dep. File Number DE85006959. 

ihinGht Een te 
wg cme a USA (10 - —_ 
a ee the performance of health 
olepion tatremneniyicel ttn, a beont glnagientee lormance 
requirements does not exist. Draft ANSI Standard N42.17, Per- 
formance Specifications for Health Physics Instrumentation, seeks 
to rectify this by providing a standard with a broad category of 
performance ts and evaluation procedures. The standard 
was written in 1981 by a task group that included both manufactur- 
ers and users of these instruments as well as representation from the 
regulatory bodies; the second draft of this standard is currently 
being evaluated by Pacific Northwest Laboratory. Objectives of the 
study include the evaluation of the applicability and practicality of 
the proposed standard and the determination of the degree of con- 
formance of a cross-section of currently available commercial in- 
struments to the proposed standard. This standard is being tested 
against such instruments as ionization chambers, G.M. detectors, 
alpha survey meters, and neutron dose equivalent survey meters. 
The proposed standard is broad in scope. Radiological, electrical, 
mechanical, safety, and environmental performance criteria are 
specified and tests to evaluate conformance are detailed. This paper 
presents results of performance tests on ionization chambers, G.M. 
detectors, alpha survey meters, and some information on neutron 
rem-meters. This includes the data generated during the tests pre- 
ceded by a discussion of testing requirements and procedures devel- 
oped to perform the testing. 


18968 (PNL-SA—12680) Health physics instrumentation 
needs. Selby, J.M.; Swinth, K.L.; Kenoyer, J.L. (Pacific 
Northwest Labs., Richland, WA (USA)). Oct 1984. Con- 
tract AC06-76RL01830. 17p. (CO: -841007—58). NTIS, 
PC A02/MF A01; GPO Dep. File Number DE85007040. 

From Nuclear science symposium; Orlando, FL, USA (31 
Oct 1984). 

and desirable improvements can be identified in 

every technical area in which health physics instruments are em- 
ployed. The needed improvements cover the full spectrum includ- 
ing long-term reliability, human factors, accuracy, ruggedness, ease 
of calibration, improved radiation 


needed improvements. 17 references. 


18969 (SLAC—250, pp 0 109-112) Particle identification 
onization sampling 


using i the region of the relativistic rise. 
Baruzzi, V.; Carosio, R.; Crijns, F.; Gerdyukov, L.; 
Goldschmidt-Clermont, Y.; Grant, A.; Johnson, D.; 
Kroener, F.; Lehraus, I.; Matthewson, R. (European Orga- 
nization for Nuclear Research, Geneva, Switzerland). Jun 
1982. NTIS, PC A13/MF AO1. File Number DE85000049 
(CONF-820237—). 

From International conference - instrumentation for collid- 
ing beam physics; Stanford, CA, USA (1 7 Feb 1982). 

Fast secondary particles arising interactions of K* at 70 
GeV/c in the BEBC hydrogen bubble chamber, are identified by 
use of the relativistic rise of ionization in Argon. The ionization is 
measured in a large multicell proportional counter system, the Ex- 
ternal Particle Identifier (EPI). Results with identified tracks show 


dence level of 86%. 


18970 (SLAC—250, pp 1-11) Limits on the accuracy of 
drift chambers and calibration beams. Sadoulet, 


B. 
an Organization for Nuclear Research, Sede: Tame. 
land). Jun 1982. NTIS, PC A13/MF A0Ol1. File Number 
DE85000049. (CONF-820237—). 
From International conference on instrumentation for collid- 
ing — physics; reg = CA, USA (17 Feb 1982). 
A glance at the letters of intent for experiments at LEP 
which have been submitted to CERN on 31 January 1982 show 


countered in large detectors? Is it possible to limit effects of system- 
ee 
tion beams be used? 


18971 (SLAC—250, pp 12-15) Tradeoffs in drift cham- 
ber Seiden, A. (Univ. of California, Santa Cruz). Jun 
1982. NTIS, PC A13/MF A0Ol1. File Number DE85000049. 
(CONF-820237—). 

From International conference on instrumentation for collid- 
ing beam pee Stanford, CA, USA —_ Feb 1982). 

chamber performance can be characterized by meas- 

crunsisainpaicienr O00 tadiaa ailline eee ae eae 
of pattern recognition, and dE/dx information provided. Aspects of 
each of these except for dE/dx which is extensively covered in 
other conference contributions are discussed. The choice of includ- 
ing dE/dx measurement will strongly influence the number of track 
samples desired, the choice of gas, gas gain, and gas pressure for 
the chamber. 


16-19) UA1 central detector. 
tro, S.; Chesi, E.; Cittolin, S.; 
Cno A.M; Dum L; DiBitonto, D.; Geer, S.; Haynes, 
B. Jun 1982. S, PC Al13/MF AO0l. File Number 
DE85000049. (CONF-820237—). 

From International conference on instrumentation for collid- 
ingen eee — CA, USA (17 Feb 1982). 

The UA tral Detector is now taking data at the CERN 
osteulie "We give d:paeel deeenaaeataaaaminnaas 
discuss the aspects that are mainly related to its quality and reliabil- 
ity. Multi-hit electronics is used for the readout of 6000 sense wires 
uniformly distributed over 25 m*. The analog information, energy, 
and charge division, is digitized on line every 32 ns. The high den- 
sity and the precision of the points detected along the tracks is such 
that the reconstructed events look similar to bubble chamber pic- 
tures. Results obtained in the first physics runs are presented. 


18972 (SLAC—250, p 
Calvetti, M.; Cennini, P.; 


18973 (SLAC—250, pp 24-28) MPS II drift chamber 
system. Platner, E.D. (Brookhaven National Lab., Upton, 
NY). Jun 1982. NTIS, PC A13/MF AO1. File Number 

. (CONF-820237—). Contract ACO02- 


From International conference on instrumentation for collid- 
ing beam physics; ees 6A. ae (17 Feb 1982). 

The MPS II detectors are narrow drift space chambers de- 
signed for high position resolution in a magnetic field and in a very 
high particle flux environment. Central to this implementation was 





3 multi-channel custom IC's and one multi- 
channel hybrid. The system is deadtimeless and requires no correc- 
ee ee ee Seeman and 

evance to ISABELLE detectors is discussed 


eo 29-33) Mark II secondary vertex 

detector. Jaros, J.A. ( Univ., CA). Jun 1982. NT#S, 
PC Al3/MF AOl. Cie Number DE85000049. (CONF 
820237—). Contract AC03-76SF00515. 

From International conference on instrumentation for collid- 
ing beam physics; Stanford, CA, USA (17 Feb 1982). 

A high precision drift chamber has been added to the Mark 
II detector at PEP. The design of the device has been optimized 
for measuring vertex topologies as accurately as possible. This has 
involved lacing wires within 10 cm of the beam line, using a beryl- 
lium beam pipe as the inner gas wall of the chamber, and improv- 
ing the accuracy of the drift-time measurement. The chamber oper- 
ates reliably and efficiently and records complex hadronic events 
accurately. Although the currents drawn by the chamber are mod- 
erately high in colliding beam operations, events are clean, with 
few spurious tracks or hits. The spatial resolution of the chamber is 
80 p; this permits tracks to be extrapolated to the interaction point 
with 100 p accuracy. 


18975 (SLAC—250, pp 34-40) Time expansion chamber 
as high precision drift chamber. Walenta, A.H.; Paradiso, J.; 
Hofer, H.; Viertel, G.; Fehlmann, J. (Univ. of Siegen, West 
Germany). Jun 1982. NTIS, PC A13/MF A0O1. File Number 
DE85000049. (CONF-820237—). 

From International conference on instrumentation for collid- 
ing beam physics; Stanford, CA, USA (17 Feb 1982). 

With the principle of the time expansion chamber and the. 
additional measurement of the position of the avalanche along the 
circumference of the node wire it is possible to reconstruct the 
spacial distribution of the primary ionizatin in space. A position res- 
olution for minimum ionizing tracks of o approximately < 30 tm 
is expected. First tests and concepts for vertex detectors are pre- 
sented. 


18976 (SLAC—250, pp 46-50) Tracking with the PEP-4 
TPC. Barbaro-Galtieri, A rence Berkeley Lab., CA). 
Jun 1982. NTIS, PC A13/MF AOI. Fi 


(CONF-820237—). Contract AC03- 

From International conference on instrumentation for collid- 
ing beam physics; Stanford, CA, USA (17 Feb 1982). 

The TPC has been tested with cosmic rays in July and No- 
vember, 1981. It is now installed at IR2 at PEP and has been oper- 
ating in 14 GeV e* e~ beams for about a week. Preliminary analysis 
of the cosmic ray data yields spatial resolutions of o/sub xy/ = 
260 p and o/sub z/ = 650 p, at a pressure of 8.6 atm. Results are 
also reported at 4.0 and 1.5 atm. The operation with e* e~ beams is 
good. No problems with positive ions feedback in the drift volume 
have been observed, so far. Events with up to 18 tracks have been 
reconstructed on line. 


18977 (SLAC—250, pp 51-55) Investigation of the use of 
ee ee 2 Seeeneaen. peeiien. nenguere 

radiation. Bross, A. (Lawrence Berke- 
Te Lab., ‘CAD Jun 1982. NTIS, Pi PC A13/MF AO0l1. File 
Number 1DE85000049. (CONF-820237—). 

From International conference on instrumentation for collid- 
ing beam physics; Stanford, CA, USA (17 Feb 1982). 

The use of charge-coupled devices (CCD’s) as analog shift 
registers, optical imagers, and high density memories has been suc- 
cessfully demonstrated during the past ten years. CCD’s are capable 
of very low noise operation (a S/N ratio of 1:1 with 10 electrons 
per pixel has been demonstrated) and, as imagers, afford high reso- 
lution and precise image geometry and stability. The signal charge 
can be electrically injected into the device via an input structure, 
can be generated internally by photoelectric processes or, as we 
shall show, can result from the creation of electron-hole pairs by 
energetic charged particles. 
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18978 (SLAC—250, pp 56-57) High resolution silicon 
counters. Hyams, B.; Koetz, U.; Belau, E.; Klanner, R.; 
Lutz, G.; Neugebauer, E.; Wylie, A, Kemmer, J. (Europe- 
an Organization for Nuclear Research, Geneva, Switzer- 
jand). Jun 1982. NTIS, PC A13/MF AOl. File Number 
DE85000049. (CONF-820237—). 
From International conference on instrumentation for collid- 
ing een a Stanford, CA, USA (17 Feb 1982). 
brief description of our development of silicon strip 
aie is given, with some recent measurements of their perform- 
ance. A few comments are made on the outlook for the use of these 
devices with colliders. 


18979 po nese pp 58-60) Proportional chamber op- 
eration at low temperatures. Barkov, L.M.; Blinov, G. Ee 
Hazin, B.I.; Horev, V.M.; Ryskulov, N.M.; Solodov, E.P.; 
Zaitsev, VN. (Inst. of Nuclear Physics, Novosibirsk, 
USSR). Jun 1982. NTIS, PC A13/MF A0O1. File Number 
DE85000049. (CONF-820237—). 

From International conference on instrumentation for collid- 
ing beam physics; Stanford, CA, USA (17 Feb 1982). 

In order to study the e* e annihilation at the storage ring 
facility VEPP-2M, a cryogenic magnetic detector (CMD) has nan 
made. A schematic view of the detector is shown. The six-gaps op- 
tical spark chamber is mounted inside a superconducting solenoid. 
The solenoid and the spark chamber axes are parallel to the direc- 
tion of particle motion in the storage ring. The distinctive feature 
of the detector is its operation at low temperature to get a higher 
density of a gas mixture in the spark chamber. 


18980 ot pp 61-70) Relativistic particle iden- 
tification by dE/dx: the fruits of experience with ISIS. Alli- 
son, W.W.M. (Oxford Univ., d). Jun 1982. NTIS, PC 
A13/MF AO1. File Number DE85000049. (CONF-820237— 


From International conference on instrumentation for collid- 
ing beam physics; Stanford, CA, USA (17 Feb 1982). 

The experience of ten years of studying dE/dx is summa- 
rized. First, a helpful, if qualitative, picture of the electromagnetic 
field of a relativistic particle passing through a medium is discussed. 
Second, the salient steps in a rigorous calculation of dE/dx are out- 
lined. Results of calculations for a variety of gases and configura- 
tions are given and the weakness of the calculation is pointed out. 
In the third section the practical experience gained from the ISIS 
project is discussed. The systematic effects that have been over- 
come are listed and the status and successes achieved with ISIS1 
and ISIS2 to date are described. 


(SLAC—250, pp 71-75) Design and performance 
of the CLEO dE/dx Ehrlich, R.D. (Cornell Univ., 
Ithaca, NY). Jun 1982. NTIS, PC Al13/MF AOl. File 
Number DE85000049. (CONF-820237—). 

From International conference on instrumentation for collid- 
ing beam — Stanford, CA, USA (17 Feb 1982). 

The dE/dx particle identifier described herein is a pressur- 
ized multi-wire proportional chamber system of modular construc- 
tion. Residing in the outer detector portion of the CLEO detector 
at the Cornell Electron Storage Ring (CESR), it can separate pions, 
kaons and protons in the non-relativistic region, identify electrons 
with high efficiency, and provide several standard deviation separa- 
tion of kaons/protons from pions in the region of relativistic rise. 
The most crucial features of its design are reviewed and the meth- 
ods used to control its electronic and gas-dynamic behavior are dis- 
cussed. Finally, examples of its actual performance in the CLEO 
experiment are shown. 


18982 ee pp 76-79) Particle identification by 
dE/dx measurement in JADE. Wagner, A. (Universitaet, 
Heidelberg, West Germany). Jun 1982. NTIS, PC A1l3/MF 
AO1. File Number DE85000049. (CONF-820237—). 

From International conference on instrumentation for collid- 
ing beam physics; Stanford, CA, USA (17 Feb 1982). 

The jet-chamber, used as the central track detector in the 
JADE experiment at PETRA, is briefly described. The present 
status of the dE/dx resolution, results from the measurements and 
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the applications of particle identification in the event analysis are 
discussed. 


18963 ‘ie PP, 80-84) DE/dx measurements 
with AR Hasemann, H. (Deutsches Elektronen-Syn- 
chrotron, Hamburg, West Germany). Jun 1982. NTIS, PC 
AlS/MF A01. File Number DE85000049. (CONF-820237— 


From International conference on instrumentation for collid- 
ing tons oh Sees, CA. UES OF Feb 1982). 

DORIS storage ring at DESY a new universal mag- 
spikes dadaseee neat aoe endee allies ocaeben eens ole 
be installed in the beam in the middle of this year. The central de- 
tector of ARGUS is a drift chamber 2 meters long and 1.7 m in 
diameter, which will serve for coordinate measurement of charged 
tracks and particle identification by dE/dx measurement. So far 
mainly argon gas mixtures have been used for detectors which are 
designed to measure the ionization loss. Measurements with 
isobutane and propane which show that these gases are advanta- 
gee te cones aqyfications doo sepertes ere 


18984 SLAC-250, p 85-89) Energy loss measurements 
in the P wae G.R.; Hadley, N.J. (Lawrence 
Berkeley Lab., CA). "en 1982. NTIS, PC Al3/MF AOl. 
File Number DE85000049. (CONF-820237—). Contract W- 
7405-ENG-48. 
From International conference on instrumentation for collid- 
ing beam physics; Stanford, CA, USA (17 Feb 1982) 
The Time Projection Chamber (TPC) in PEP-4 experi- 
sinee: tae tan tank Gee dela Ge ence a eae 
months. These tests have shown that the TPC is capable of measur- 
ing the ionization of single tracks with an accuracy of 3%, and that 
ax seesion cf tho casa inate TPC bane eubtenalllly Sean coed 00 
the full device. 


a pp 90-95) Particle identification by 
dE/dx sampling in neon. Lehraus, I.; Matthewson, R.; Te- 
jessy, W. (Euro wane = Onbesiaaion for Nuclear Research, 
Geneva, Switzerland). Jun 1982. NTIS, PC A13/MF A011. 
File Number DE85000049. (CONF-820237—). 

From International conference on instrumentation for collid- 
ing beam physics; Stanford, CA, USA (17 Feb 1982). 

Systematic studies of identification efficiency for e/a/p were 
performed in a variety of noble gas mixtures and in pure hydrocar- 
bons at pressures up to 5 atm using a 15 GeV/c tagged beam. Neon 
mixtures were found to give the best results 6.7 o 2/p separation at 
1 atm). Replacing the conventionally used argon by neon would 
permit a reduction of a detector depth by almost a factor of two. 
The measurements were carried out in a detector with 64 pairs of 2 
x 2 cm? proportional counters and a 50 cm drift space. Performance 
of the neon mixture was verified in a longitudinal drift chamber 
consisting of 16 stages of 4.7 cm drift each using Flash ADC with 
25 ns sampling intervals. The results are similar to those obtained 
by charge integration over large samples in a detector of the same 
total length. 


(SLAC—250, pp 96-100) Particle identification 
with a fine ionization loss detector. Ludlam, T.; 
Platner, E.D.; Polychronakos, V.A.; Lindenbaum, S.J.; 
Rosso, E.; P.; Kramer, M.A.; ‘Teramoto, ve Akes- 
son, T.; Jarlskog, G. (Brookhaven National Lab., Upton, 
NY). Jun 1982. NTIS, PC A13/MF A0O1. File Number 
DE85000049. (CONF-820237—). Contract AC02- 
76CHO00016;A.C02-79ER 10550. 

From International conference on instrumentation for collid- 
ing beam p 2 Stanford, CA, USA (17 Feb 1982). 

work and in new results by other groups presented 

at this conference, one has seen the potential for significantly im- 
proving the resolving power of relativistic rise measurements by ex- 
ploiting longitudinal drift and fast digitizing electronics to achieve 
very fine sampling of the ionization loss. This opens the possibility 
of compact and uncomplicated structures for particle detectors cov- 

ering large solid angles in colliding beam experiments. In the work 
Saldndich tate the tan Geek vedehencie cauaaies abamen 
readout channels, incorporating electrode structures readily amena- 
ble to the construction of a large detector which optimizes the ratio 
of fiducial track length to total detector length has been investigat- 


44 INSTRUMENTATION 
4401 Radiation instrumentation 


ed. It is concluded that, in terms of the parameter, a dis- 
crimination power corresponding to S/sub ep/(3.5 GeV/c) ~> 7 
is a realistic expectation for a full scale detector of 1 meter fiducial 
length. This can be achieved with a detector whose total length is 
~< 1.5 m. A conventional device, with 1-2 cm samples, would re- 
quire ~ > 3 m fiducial length to achieve the same sensitivity. 


18967 (SLAC—250, pp 101-105) dE/dx measurement 
with fine sampling. Ohshima, T.; Imanishi, A.; Ishii, T.,; 
Okuno, H.; Shiino, K.; Naito, F. "Univ. of Tokyo, Japan). 
Jun 1982. NTIS, PC Al13/MF AO0Ol. File Number 
DE85000049. (CONF-820237—). 

From International conference on instrumentation for collid- 
ing beam physics; Stanford, CA, USA (17 Feb 1982). 

With a simpler readout electronics and a longitudinal drift 
chamber with a longer drift space, improvement of particle separa- 
tion with the fine dE/dx sampling was obtained. Signal tail suppres- 
sion is found to be essential to achieve good S values with the 
longer drift space. 


18988 (SLAC—250, pp 106-108) Particle identification 
and tracking in central Lantee: Hartill, D.L. (Cornell 
Univ., Ithaca, NY). Jun 1982. NTIS, PC A13/MF A01. File 
Number DE85000049. (CONF-820237—). 

From International conference on instrumentation for collid- 
ing beam physics; Stanford, CA, USA (17 Feb 1982). 

It is possible to combine both tracking and dE/dx in central 
detectors. Using current division to measure the z coordinate is in 
conflict with the limits on total charge collected to avoid saturation 
of the relativistic rise for electrons. The dE/dx resolution that can 
be achieved for an 80 cm path length with an ARGUS type cham- 
ber with as many wires installed as possible is probably limited to 
8%. This combined with a spatial resolution of o/sub r,phi/ ap- 
proximately equal to 150 microns and o/sub Z/ approximately 
equal to 1.5 mm (small angle stereo) provides an excellent central 
detector. For particle identification in the relativistic rise region o7/ 
sub dE/dx/ = 4% which can only be obtained with a TPC like 
device. The high pressure TPC has yet to demonstrate an r,phi spa- 
tial resolution better than o/sub r,phi/ approximately equal to 300 
p which is about a factor of 2 worse that the JADE or CLEO type 
chamber, and which may be a problem. 


113-117) Preparation of silica 
the TASSO Cerenkov counters. 


West Germany). Jun 
ile Number DE85000049. 


18989 (SLAC—250, p 
aerogel and its application 
Poelz, G. (Universitaet Hamburg, 


1982. NTIS, PC A13/MF AO1. 
(CONF-820237—). 

From International conference on instrumentation for collid- 
ing beam physics; Stanford, CA, USA (17 Feb 1982). 

The charged hadrons in the TASSO detector at PETRA are 
identified by time-of-flight counters and a Cerenkov system com- 
bined with the momentum information of the central detector. This 
Cerenkov system consists of 3 threshold counters filled with 1700 
liters of aerogel, with Freon 114 and CO;. All the aerogel was 
manufactured at DESY. This paper describes the method used for 
the production of aerogel, its performance and the properties of the 
Cerenkov detectors. 


18990 ee i pe pp 118-121) HRS Cerenkov 
counters. ew, N.; Kooijman, S.; Meyer, 
D.I. (Univ. o Michigan, Ann Arbor) Jun 1982. NTIS, PC 
A13/MF A011. File ber DE85000049. (CONF-820237— 


). 

From International conference on instrumentation for collid- 
ing beam physics; Stanford, CA, USA (17 Feb 1982). 

An ultraviolet photoionization Cerenkov Counter has been 
tested in a 10 GeV/c pion beam preparatory to building a large 
system to be installed in the HRS spectrometer. The counter has 
been tested to 11 atmospheres of pressure for use as a 7/K separa- 
tor. 





18991 (SLAC—250, pp ee Transition radiation de- 
tector for LEP experiments. Bauche, B.; Commichau, V.; 
M.; Hangarter, K.; oHewelka, Ps Linnhoefer, 
.; Struczinski, W;; Tonutti, M. (Technische Hochschule 
West Germany). Jun 1982. NTIS, PC A13/MF 
A01. File Number DE85000049. (CONF-820237—). 
From International cunference on instrumentation for collid- 
ing beam physics; Stanford, CA, USA (17 Feb 1982). 
A transition radiation detector (TRD) for the identification 
of prompt electrons in one of the proposed LEP detectors is 
Tests to be described in the paper show that rather little 
required for such a TRD to achieve a m/e rejection of at 
for electrons with momenta in excess 


eae ct ae coter ob ic or better can be obtained. 


(SLAC—250, pp 127-131) Spark counter with a 
localized discharge. Fedotovich, G.V.; Pestov, Yu.N.; Puti- 
lin, (inst. of Nuclear Physics, ’ Novosibirsk, USSR). 
Jun 1982. NTIS, PC A13/MF AOl. File Number 
DE85000049. (CONF-820237—). 

From International conference on instrumentation for collid- 
ing beam a Stanford, CA, USA (17 Feb 1982). 

The principle of operation of spark counter with a localized 
discharge is described from the view point of the improvement of 
its time characteristics. The application results of these counters in 
the experiment at the colliding beam facility VEPP-2M and status 
of the spark counter program in Novosibirsk are discussed. 


18993 (SLAC—250, pp 132-135) Results from the SLAC 
PSC development Atwood, W.B. (Stanford Univ., 
CA). Jun 1982. NTIS, PC A1l3/MF AOl. File Number 
DE85000049. (CONF-820237—). 

From International conference on instrumentation for collid- 
ing beam eee Stanford, CA, USA (17 Feb 1982). 

Plenar Spark Counters (PSC’s) have unique detection prop- 
erties for charged particles. These counters have achieved the best 
time resolutions of any particle detector. This in combination with 
their other ies makes PSC’s attractive for use in high energy 
particle physics. At SLAC a program to develop this technology 
has been in progress since 1978. Last year a pair of PSC’s at the 
PEP storage ring were tested. The results are reported here. 


ee PP 137-141) Microprocessors in de- 
ee ee iskind, E.J. (Brookhaven National 
Lab., Upton, NY). Jun 1982. NTIS, PC A13/MF AOI. File 
Newer DE85000049. (CONF-820237—). 

From International conference on instrumentation for collid- 
ing beam physics; agg CA, USA (17 Feb 1982). 

The increasing need in high energy physics experiments for 
computation power for both online and offline applications, cou- 
pled with the current microprocessor revolution, has led us to ex- 
amine the use of microprocessors in various aspects of HEP com- 
puting. The following article is a brief (and admittedly somewhat 
biased) review of current hardware products, the costs of develop- 
ing and producing hardware systems, and the costs of providing ap- 
propriate software support tools which allow one to make effective 
use of physicists’ time, and the applicability of certain systems to 
the various needs of HEP computing. 


(SLAC—250, pp 142-146) FASTBUS at the front 
end. Downing, R.W. (Univ. of Illinois, Urbana). Jun 1982. 
NTIS, PC Al3/MF AOl. File Number DE85000049. 
(CONF-820237—). Contract AC02-76ERO1195. 
From International conference on instrumentation for collid- 
ing —_ physics; Stanford, CA, USA (17 Feb 1982). 
major consideration in the initial design of FASTBUS was 
si sdicime nips aatecien tecteeer A number of features have 
been incorporated to allow the front end designer a large degree of 
freedom but still maintain compatibility with the standard. 


18996 (SLAC—250, pp SS UA2 central calorime- 
ter. Clark, A. Organization for Nuclear Re- 
search, Geneva, Switzerland). Jun 1982. NTIS, PC A13/ 
MF AO1. File Number DE85000049. (CONF-820237—). 
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From International conference on instrumentation for collid- 
ing beam physics; Stanford, CA, USA (17 Feb 1982). 

The UA2 experiment was recently installed at the CERN 
Super Proton Synchrotron (SPS) proton-antiproton collider, to 
study collisions at an energy Vs = 540 GeV. A major objective of 
this experiment is to identify the weak intermediate bosons via their 
electronic decay modes. Current theoretical models predict a pro- 
duction cross-section ~ 3 x 10~** cm? and a leptonic fraction ~ 
3% for Z°, ~ 8% for W/sup +/-/. The low expected Z°, W/sup 
+/-/ production rate implies the need for good electron identifica- 
tion and energy measurement over a maximal solid angle. This talk 
describes the electromagnetic and hadronic calorimetry on the cen- 
tral region of the UA2 detector. 


18997 (SLAC—250, pp 180-184) TASSO liquid argon 
calorimeters. Ladage, A. (Deutsches Elektronen-Synchro- 
tron, Hamburg, West Germany). Jun 1982. NTIS, PC A13/ 
MF AO1. File Number DE85000049. (CONF-820237—). 

From International conference on instrumentation for collid- 
ing beam physics; Stanford, CA, USA (17 Feb 1982). 

The shower counter system of the TA’ llaboration 
consists of large lead/liquid Argon Calorimeters. The calorimeters 
are subdivided into 4 barrel- and 2 end cap counters. The highly 
granulated lead stacks are composed into towers looking onto the 
interaction point of the experiment. Altogether there are 16,000 
electronic channels, which allow for a precise energy and position 
measurement of high energy photons and electrons even in jets. A 
description of the design of the calorimeters, operational experience 
and performance of 2 years running time, together with results on 
the data taken in the TASSO experiment are presented. 


18998 (SLAC—250, pp 185-188) HARP: high pressure 
argon readout for calorimeters. Barranco-Luque, M.; Fabjan, 
C.W.; Frandsen, P.K.; Lecoeur, G.; Ludlam, T.; Perex, J.; 
Queru, P.; Rosso, E.; Rudge, A.; Soria-Buil, D. (European 
Organization for Nuclear Research, Geneva, Switzerland). 
Jun 1982. NTIS, PC A13/MF AOl. File Number 
DE85000049. (CONF-820237—). Contract AC02- 
76CHO00016. 

From International conference on instrumentation for collid- 
ing beam physics; Stanford, CA, USA (17 Feb 1982). 

Steel tubes of approximately 8 mm O.D., filled with Argon 
gas to ~200 bar, are considered as the active element for a charge 
collecting sampling calorimeter readout system. The tubes are per- 
manently sealed and bperated in the ion chamber mode, with the 
charge collection on a one-millimeter concentric anode. We present 
the motivation for such a device, including Monte Carlo predic- 
tions of performance. The method of construction and signal col- 
lection are discussed, with initial results on leakage and ageing of 
the filling gas. A prototype electromagnetic calorimeter is de- 
scribed. 


18999 (SLAC—250, pp 189-194) _Saturated avalanche 
calorimeter. Atac, M.; Kim, S.; M.; Chinowsky, 
W.; ote R.; Gold, M.; Kadyk, J; Rowson, P.; Shinsky, K.; 
Wang, Y. . (Fermi National Accelerator Lab., ‘cava "IL). 
Jun 1982. NTIS, PC A13/MF _ AOI. File Number 
DE85000049. (CONF-820237—). 

From International conference on instrumentation for collid- 
ing beam physics; Stanford, CA, USA (17 Feb 1982). 

A gas sampling electromagnetic calorimeter running in a 
Saturated Avalanche Mode was tested at SLAC with positrons in- 
cident at energy up to 17.5 GeV. With this new method, good 
energy resolution, 16%/VE, and good linearity were obtained with 
arrays of thirty-four 0.5 radiation length thick lead plates inter- 
leaved with 34 wire counters. There was no measurable systematic 
effect. Amplifiers are not needed; the signals are large enough to be 
connected directly to the ADC's. 


19000 (SLAC—250, . 195-199) Plastic streamer tube 
calorimeters. Battistoni, Bologna, G.; Campana, P.; 
Chiarella, V.; Denni, U.; D'Ettorre-Piazzoli, B.; Iarocci, E.; 
Mannocchi, G. Murtas, "GP; Nicoletti, G. ‘(Lab. Nazionale 
di Frascati, Italy). Jun 1982. NTIS, PC A13/MF AO1. File 
Number DE85000049. (CONF-820237—). 
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From International conference on instrumentation for collid- 
ing beam physics; Stanford, CA, USA (17 Feb 1982). 

The results of a p test on an e.m. calorimeter test 
module using Plastic Streamer Tubes with external pad readout are 
presented. Energy response and resolution between 2 and 10 GeV, 
and 7/e discrimination at 10 GeV have been measured. 


19001 (SLAC—250, pp 200-205) Intelligent towers for 
electromagnetic showers. Blocker, C.; Brandenburg, G.W.; 
Carey, R.; Edberg, T.; Levi, M.; Oliver, J.; Patz, N.; Sa- 
dowski, haad, T.; Schwitters, R. (Harvard Univ. B 
Cambridge, MA). Jun 1982. NTIS, PC A13/MF AO1. File 
Number DE85000049. (CONF-820237—). Contract AC02- 

76ER03064. 

From International conference on instrumentation for collid- 
ing beam physics; Stanford, CA, USA (17 Feb 1982). 

Shower towers with resistive weighting provide excellent 
position angle information on electromagnetic showers coupled 
with a width measurement which allows one to discriminate be- 
tween 7°’s and ys. The energy response is uniform except at the 
tower boundaries, but here it can be corrected using the position 
information. Finally because of their modularity they can be used in 
many possible configurations. 


19002 or ng © si re 206-211) Long drift techniques 
for calorimeters. Pri E. (Argonne National Lab., TL). 
Jun 1982. NTIS, “bc A13/MF AOl. File Number 
DE85000049. (CONF-820237—). 

From International conference on instrumentation for collid- 
ing beam physics; Stanford, CA, USA (17 Feb 1982). 

There are several advantages that can be expected from the 
use of long drift chambers as the sensitive element in gas-sampling 
calorimeters in place of closely-spaced proportional cells. These ad- 
vantages include a sharply reduced number of wires to reach out, a 
detailed image of each shower, and the possibility of processing the 
detailed signals to improve the energy resolution. We report here 
on the development of the thin-gap chambers, up to 50 cm long, 
that are needed for calorimetry, on the results of tests of a working 
drift-collection calorimeter, and on the design of a calorimeter for 
use in a solenoidal detector at the SLAC Linac Collider. Operation 
in a magnetic field is discussed. 


19003 (SLAC—250, p 
ty Pe chambers. 


212-215) Progress in high densi- 
lbrecht, E.; Cerutti, G.; Fischer, 

; Flammier, os a ti, P.G.; grand, IC; Lil- 
a E.; Mour, and, O. (European Organiza- 
tion for Nuclear aah Geneva, Switzerland). Jun 1982. 
NTIS, PC A13/MF AO1. File Number DE85000049. 
(CONF-820237—). 

From International conference on instrumentation for collid- 
ing beam aes Stanford, CA, USA (17 Feb 1982). 

The High Density Projection ber (HPC) i is a sampling 
calorimeter where shower conversion and detection is separated. It 
offers a simple and homogeneous large volume detector with an 
energy resolution of (10-11)%/V’ E, an inherent resolution trans- 
verse to the shower axis of 100 ym and an exceptionally fine granu- 
larity along the shower. The use of this detector in a colliding 
beam experiment will be discussed. 


19004 (SLAC—250, pp 216-220) Properties of bismuth 
germanate and its use for electromagnetic calorimetry. Ca- 
valli-Sforza, M.; Coyne, D.G.; Cordes, S.; Hawley, J.; 
Newman-Holmes, C.; Sonnenfeld, R.; Kirkbride, G.1. 
(Princeton Univ., NJ). Jun 1982. NTIS, PC A13/MF AO1. 
File Number DE85000049. (CONF-820237—). 

From International conference on instrumentation for collid- 
ing beam physics; Stanford, CA, USA (17 Feb 1982). 

The calorimetric and fluorescence properties of Bismuth 
Germanate are discussed and compared to those of Nal(T1). Results 
on the energy resolution of BGO are presented for energies up to 
50 MeV; the energy and position resolution are studied by Monte- 
carlos at higher energies. The performance of a 447 BGO e.m. calo- 
rimeter is compared to that of Nal and is specified for a compact 
fieldless calorimeter designed for the Z° energy region. Cost, opti- 
cal uniformity and radiation sensitivity are areas needing further 
work before a large BGO detector can be built. 
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19005 aoe ae 221 -224) Photodiode readout of 
BGO and Nal(T). B ; Dobbins, J.; Eigen, 
Y Lorenz, E.; Pause, Fr Pi l, W.; Voeel, H Weissbach, 
P. (Max- Planck-Institut fuer unich, West Germa- 
ny). Jun 1982. NTIS, PC A BMF "OL File Number 
DE85000049. (CONF-820237—). 
From International conference on instrumentation for collid- 
ing beam physics; Stanford, CA, USA (17 Feb 1982). 


rms. error of 1-2 MeV has been observed using cosmic ray meas- 
urements at T = 20°C. Preliminary tests at T = -25°C yield sig- 
nificantly lower values. Limitations and possible future improve- 
ments are discussed. 


oa pp 241-245) Background 
1 with perpendicular magnetic 


Number DE85000049. (CONF-820237—). 

From International conference on instrumentation for collid- 
ing beam physics; Stanford, CA, USA (17 Feb 1982). 

The magnetic field in the MD-1 is perpendicular to the orbit 
plane of a storage ring. This allows the analysis of the particles 
going out even at zero angles, that is especially important 
two-photon processes. The background problems 
the showers of the particles lost in the storage ring 
tron radiation are considered in the paper presented 
sehanes auediuinen uullioameaaieices aa eemamtaanea ian 
background due to showers does not exceed 1 Hz/mA. 
ground caused by synchrotron radiation in the UPSILON - 
region is not essential for the beam current up to 10 mA. 


19007 (SLAC—250, pp 246-255) Superconducting mag- 
nets for detectors. hart, R.D. (Fermi National Accelera- 
tor Lab., Batavia, IL). Jun 1982. NTIS, PC A13/MF A0Ol1. 
File Number DE85000049. (CONF-820237—). 
From International conference on instrumentation for collid- 
ing beam physics; Stanford, CA, USA (17 Feb 1982). 
A Fermilab, 


flow helium. Advantages and disadvantages of each design are 
pointed out. Scaling up such coils to larger detectors is also dis- 
cussed. 


(UCID—20334) LIGHT: a ray tracing code to 
simulate light collection in scintillation spectrometers and 
light pipes. Slaughter, D. (Lawrence Livermore National 
Lab., CA (USA)). Jan 1985. Contract W-7405-ENG-48. 55p. 
NTIS, PC A04/MF AO1; 1; GPO Dep. File Number 
DE85007213. 

Light originating along a line or throughout a volumetric 
source is simulated by Monte-Carlo ray tracing. Up to ten axially 
symmetric zones with wavelength dependent indices of refraction, 
attenuation, and reflection may be constructed from truncated 
cones sharing a common axis. Polarization effects are not included. 
Reflectors may be specular or diffuse, their properties may be dis- 
tinct in various annular zones on the planes separating the problem 
zones, and the wavelength may be changed upon reflection. The 
code, which runs on the CDC 7600 and CRAY computers provides 
graphics displays of the spatial and wavelength distribution of light 
reaching either end of the geometry as well as the distribution func- 
tion of light amplitudes collected from a large number of randomly 
oriented sources so that spectrometer pulse height distributions are 
simulated. 





organic scintillators using intramolecular 
Berlman, I.B.; Lutz, S.S.; Flournoy, 
C.B.; Franks, L.A. and G, Inc., Goleta, 
Santa Barbara Div. ); Lyons, P.B. (Los Alamos 
Lab., NM (USA)). ‘Necks Tan Instruments and Meth- 
Research, Section A: Accelerators, Spectrom- 
Detectors, Equipment; 225: No. 1, 78- 
82(1 Aug 1984). 


Organic scintillator solutions with decay times as fast as 500 

with relatively high conversion efficiencies have been devel- 

The i quenching was achieved through the 
approach of adding a bromine atom to the 3- or 4-position of 
para-oligophenylenes, the fluorescent solutes in these binary solu- 
tions. The bromine serves to enhance singlet-to-triplet intersystem 
crossing in the chromophore, causing a reduction in the scintillation 
and a concomitant reduction in the decay time. The very fast 
given above probably also involves some intermolecular self- 

i igh concentration. In addition, the bromine reduces 

the molecules, thereby increasing their solubility. 

1 chain on the opposite para position further in- 

i also increases the immunity of the chro- 

decay times for binary liquid solutions 

the indicated concentrations) were 0.51 ns for 4- 

“* eee (0.14 M), 0.57 ns for 3-BTP 

for 4-BHQP (0.06 M). ee 


Til ue coemesotian A vast weintnnaae containing 3-BTP (0.11 
M in polystyrene) had a decay time of 0.85 ns. These results com- 
pare favorably with the plastic scintillator BC-422 whose decay 
time is about 1.4 ns. 
10 ne ase ee 
ant inefficiency photomultiplier-based detector. 
Callaghan, J.P.; Seiiity Hyman, L.G. (Ar, e Na- 
tional Lab., IL (USA)). Nuclear Instruments and Methods in 
Physics Research, Section A: Accelerators, Spectrometers, De- 
en and Associated Equipment; 225: No. 1, 153-163(1 Aug 
We present three methods for estimating the photoelectron 
yield from a photomultiplier illuminated by an LED. We show that 
the three estimates are consistent. These estimates disagree by pro- 
portional25% from the popular but incorrect assumption that the 
pulse height distribution is Poisson-like in the number of photoelec- 
trons. Further, computations involving Gaussian spreading and/or 
Landau fluctuations are then performed. These computations 
should model the behavior of actual scintillator or Cherenkov 


counters. These computations enable us to estimate how often a 
counter will miss a count. 


19011 Bismuth germanate a fast high- 
energy ion detector. Becchetti, F.D.; Lister, PM. (Michigan 
Univ., Ann Arbor (USA). Randall Lab. of Physics); Thorn, 
C.E. (Brookhaven National Lab., Upton, NY (USA). Phys- 
ics Dept.). Nuclear Instruments and Methods in Physics Re- 
search, Section A: Accelerators, Spectrometers, Detectors, and 
Associated Equipment; 225: No. 1, 280-282(1 Aug 1984). 

The pulse-height response and timing characteristics of bis- 
muth germanate scintillator have been determined for light and 
heavy ions (A<=35, E<=250 MeV). Timing resolutions of 
<=250 ps have been observed. 


19012 Use of a nitrogen laser 

charge effects in drift chambers and development of high pre- 

cision vertex chambers. Va'vra, J. (Stanford Linear Acceler- 

ator Center, CA (USA)). Nuclear Instruments and Methods 

in Physics Research, Section A: Accelerators, ae ers, 

Aug 1984 oo Associated Equipment; 225: No. 1, 13-22(1 
ug 


A two-stage nitrogen laser has been built and is presently 
being used to investigate properties of drift chambers. In this paper 
we present the measured parameters of this laser, the results of a 
study of the double track separation in a drift chamber of jet design 
and a measurement of the saturation effects in this chamber as a 
function of total gain. An understanding of the saturation effects is 
important for drift chambers with multiple hit capability. The laser 
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technique reported here represents a major improvement in the sim- 
plicity of investigation of the double track separation and saturation 
effects. In addition, we have demonstrated the usefulness of this 
kind of laser in the development of high precision drift chambers 
working in a resolution range of proportional20-30 ym. 


19013 Standard to calibrate y-ray spectrometers fo 

ous samples. Olson, D.G. (Department of Energy, "Idaho 
Falls, ID wen. Idaho Operations rosea International 
Journal of ap lied Radiation and Isotopes; 35: No. 8, 755- 
759(Aug 19 84), 

A standard is described which can be used to calibrate 
Ge(Li) detectors for measuring radioactive gaseous samples in 33- 
mL glass spheres. The method of source preparation can be applied 
to other types of counting bottles. The y-ray energies of this 
source, ™**Ra plus progeny, range from 46 to 1765 keV. The uncer- 
tainties in the emission rates for the various y rays in the source are 
estimated to be about 3%. The source has a half life of 1600 y and 
coincidence-summing corrections are minor. 


19014 Design and performance of a vertical drift chamber 
for heavy ion applications. Hynes, M.V. (Los Alamos Na- 
tional Lab., NM (USA)); Ford, ” J.L.C. Jr.; Sjoreen, T.P.; 
eee J.L.; Bertrand, F.E. (Oak Ridge National Lab., 
SA). Nuclear Instruments and Methods in Physics Re- 
Section A: Accelerators, Spectrometers, Detectors, and 
‘aittiaed Equipment; 224: No. 1/2, 89-96(1 Jul 1984). 

A vertical drift chamber has been specifically designed and 
constructed as a focal plane detector for heavy ion applications. 
Tests were performed with '%C(129 MeV), **N(176 MeV) and 
16Q(140 MeV) ions and a magnetic spectrometer. The operating 
characteristics at 50, 100 and 200 Torr were investigated using iso- 
butane as the counter gas. The intrinsic precision of the drift cells 
was determined to be about 75 xm at 200 Torr with isobutane. This 
value is indicative of an intrinsic detector resolution of 0.1 mm 
(fwhm) in track position and 7 mrad (fwhm) in track angle, for 
angles between 30 and 44°. Slightly larger values were measured at 
the lower pressures. Measurements of the electron drift times, the 
wire identification resolution and the counter efficiency were made 
from multiple sweeps of the elastic peak across the counter by 
ramping the magnetic field of the spectrometer. Details of the de- 
tector design, operation and performance are presented. 


19015 Experimental details on lifetime measurements of 
neutrino- charmed particles in a tagged emulsion 
spectrometer. Ushida, N. (Aichi Univ. of Education, Kariya 
(Japan). Dept. of Physics); Kondo, T. (Fermi National Ac- 
celerator Lab., Batavia, IL (USA)); Fujioka, G.; Fukushima, 
H.; Takahashi, Y.; Tatsumi, S.; Yokoyama, C. (Kobe Univ. 
(Japan). Dept. of ’Physics); Homma, Y.; Tsuzuki, Y. (Kobe 
Univ. (Japan). Faculty of Liberal Arts); Bahk, S.Y. Nuclear 
Instruments and Methods in Physics Research, Section A: Ac- 
celerators, Spectrometers, Detectors, and Associated Equip- 
ment; 224: No. 1/2, 50-64(1 Jul 1984). 

A new type of hybrid apparatus, which consisted of an 
emulsion target and a magnet spectrometer, was successfully used 
in an experiment to measure lifetimes of charmed particles pro- 
duced by the wide-band neutrino beam from 350 GeV protons at 
Fermilab. The emulsion target was essential to find short distance 
decay vertices and the counter spectrometer was used both to lo- 
calize the neutrino events in the emulsion and also to identify the 
particles from weak decays and those produced in the neutrino 
interactions. Newly introduced emulsion techniques such as the 
changeable sheet as a low background interface to couple the emul- 
sion target with the counter spectrometer, and the single track fol- 
lowback method to locate interaction and decay vertices in the 
emulsion, were proved to be very powerful. Details of the experi- 
mental apparatus and of the method of analysis employed are de- 
scribed. 
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Instruments, Or Electronic Systems 


19016 (DPST—84-278) Robotic system for preparing rea- 
gent and dilution vials. Dyches, G.M. (Du Pont de Nemours 
(E.I.) and Co., Aiken, SC (USA). Savannah River Lab.). 
Mar 1984. Contract AC09-76SR00001. 67p. NTIS, PC A04/ 
MF AO1; 1; GPO Dep. File Number DE85008262. 

A robotic system has been developed for repetitively filling 
dilution and reagent vials in the 772-F Laboratory Facility of SRP. 
Approximately 10,000 vials per month (may range from 6000 to 
16,000) are filled with standard volumes of HNOs, Al(NOs)s, or 
KSCN for use in analyzing process samples from 221-F and 221-H. 
The intent of this system is to provide an automated method of fill- 
ing this large quantity of vials so that technician time can be more 
fully utilized. The system is based around the Zymate Laboratory 
Automation System for performing all vial movement filling, and 
control of other system components. This system provides versatili- 
ty for future changes (e.g., changing number and volume of dispen- 
sions) through the software and provides easy interfacing capability 
to non-Zymate components. The Zymate’s versatility also makes it 
a good candidate for other laboratory applications. Using a single- 
type system for multiple applications reduces overhead costs (de- 
velopment, spare parts, training, etc.). Zymate modules used in this 
application are the controller, robot, Master Laboratory Station 
(MLS), Power and Event Controller (PEC), Mettler balance inter- 
face, and line printer. Other specifically designed components of 
the system include the capping station for capping the vials, vial 
tray fixturing clamps, and two size vial trays for precision vial fix- 
turing. System operation and a description of each system compo- 
nent is included. The robotic dilution vial filling system can fill the 
cap up to three vial trays per run. There are seven different dispen- 
sions using two size vials for this application. Cycle time depends 
on the solution selected but nominal operational speed is 75 sec- 
onds/vial. 


19017 (SAND—84-2665C) Radiation hardening for VLSI 
applications, Dressendorfer, P.V.; Winokur, P.S.; Schwank, 
J.R.; McWhorter, P.J.; Errett, E.B; Sexton, F.W.; 
Fleetwood, D.M.; McBrayer, J.D. (Sandia National Labs., 
Albuquerque, NM (USA)). 1985. Contract AC04 
76D 89. 6p. (CONF-850580—1). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85005493. 

From Symposium on VLSI technology; Kobe, Japan (14 


May 1985). 

: Us sineox: Nike’ diane: meatia otk tin talmiebiiee: donee 
oped to separate bulk oxide trapped charge from interface trapped 
charge in MOS devices, and then illustrates how these techniques 
may be used to engineer the Si/SiO, interface to reduce charge 
trapping and trap generation by altering various processes used in 
the manufacture of integrated circuits. The process techniques 
which result in improved hardness are then shown to also result in 
reduced degradation from hot carrier effects. 


19018 (UCRL—52000-84-11) Energy and Technology 
Review. (Lawrence Livermore National Lab., CA (USA)). 
Nov 1984. Contract W-7405-ENG-48. 43p. NTIS, PC A03/ 
MF AOI; 1; GPO Dep. File Number DE85004358. 
This issue features articles on the MARS fusion reactor, 
electromagnetic coupling of high-altitude nuclear electromagnetic 
Se ee ee ee 
ual abstracts were prepared for each article. (GHT) 


19019 (UCRL—52000-84-11, 12-24) Electromagnetic 
of high-altitude, nuclear ic pulses. Nov 
1984. NTIS, PC A03/MF A0O1. File Number DE85004358. 

In Energy and Technolo; 

Boel doe ee clin to oein Ot: puidtind cow 
pling of electromagnetic fields simulating the effects of high-alti- 
tude nuclear electromagnetic pulses (HEMP) on the interior sur- 
faces of electronic components. Predictive tools for exterior cou- 
pling are adequate. For interior coupling, however, such tools are 
in their infancy. Our methodological approach combines analytical, 
computational, and laboratory techniques in a complementary way 
to take advantage of their separate strengths. Computer models are 
a promising tool, as they can be used to treat complex objects with 
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arbitrary shapes, dielectrics, and cables, and multiple apertures. 
rE ny ee Te ee ee 


4403 Miscellaneous Instruments 


REFER ALSO TO CITATION(S) 17813, 17814, 17815, 17816, 17828, 18125, 
18891, 19268, 19330 


19020 (DOE/METC—84-33, pp 4-12) Advanced re- 
instrumentation and control 


search in technology. Raptis, 
A.C.; Lin, W.H.; Doss, E.D.; Srinivasan, M.G. —- 
National Lab., IL). 1984. NTIS, PC All/MF AOl. File 
Number DE84012012. (CONF-840694—). 

From AR and TD and surface coal gasification instrumenta- 
Mk oe meeting; Morgantown, WV, USA (13 Jun 

et te at bien ee 
currently available - a fact that is becoming widel: oe 
throughout the field. This deficiency lies in the inadequate under 
standing and interpretation of instrument readings. This paper gives 
a brief description of: the study of basic parameters (geometrical or 
physical) that affect instrument readings, and the development of a 
fundamental understanding of multiphase flows important for the 
interpretation of instrument readings. The first part of the presenta- 


cles during collision. Dependence of the expressions on operation 
Se ee ee 
ee ee ae eee 
previously by other investigators. The predictions of the analytical 
model agree reasonably well with preliminary experimental data. 7 
references, 7 figures. 


13-18)  Solids/gas 

sensors. Raptis, A.C.; Bobis, J.P.; 
Sheen, S.H. (Argonne National Lab., IL). Sep 1984. NTIS, 
PC All/MF AOl. File Number DE84012012. (CONF- 


). 

From AR and TD and surface coal gasification instrumenta- 
tion projects contractors’ meeting; Morgantown, WV, USA (13 Jun 
1984). 

» sedis ist dheanctnice Uap dain ah te tadiateen eal, 
tic and capacitive flowmeters in measuring particle velocity and 
particle concentration during a series of solid/gas flow tests at the 
ANL Solid-Gas Flow Test Facility. The acoustic flowmeter uses 
two techniques of measuring particle velocity: the magnitude of 
acoustic noise (produced primarily by particle impingement on the 
pipe wall) which has been found to be linearly proportional to the 
particle velocity and the peak position derived from the cross-cor- 
relation method, which provides a direct particle velocity measure- 
ment. Tests have demonstrated that the capacitive flowmeter, with 


19021 (DOE/METC—84-33, pp 
acoustic and i 


were tested in 5.2-cm-ID pipe for particle velocities 15 to 36 m/s 
and solid concentrations of ~ 1% by volume. 8 references. 


19022 (DOE/METC—84-33, pp rr Coal/oil and 

coal/water slurry flow sensors. Raptis, A.C.; Sheen, S.H.; 

a J.P. (Argonne National Lab., IL). 1984. NTIS, 
Me AOl. File Number DE84012012. (CONF- 


From AR and TD and surface coal gasification instrumenta- 
tion projects contractors’ meeting; Morgantown, WV, USA (13 Jun 
1984). 

Two series of flow tests were conducted to evaluate flow in- 
struments under development. During coal/oil flow tests, a capaci- 
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tive flow instrument, an ultrasonic doppler flowmeter, and an ultra- 
sonic cross-correlation instrument were evaluated for flow velocity 
and coal concentration measurements. A pulsed neutron activation 
(PNA) system was used to provide direct flow velocity measure- 
ment, permitting real-time calibration for the test instruments. The 
same ultrasonic cross-correlation instrument was tested during the 
coal/water slurry tests. Both test series covered coal concentrations 
0 to 70 wt % and slurry velocities 0.5 to 4 m/s in a 2-in. pipe. The 
capacitive flowmeter measured slurry density and velocity. The ul- 
trasonic cross-correlation instrument measured slurry velocity over 
the range of coal concentrations of both the coal/oil and coal/ 
water slurries, Phase separation was detected by the instrument at 
coal/oil concentrations of 40 to 50 wt %. The ultrasonic doppler 
flowmeter successfully measured the coal/oil slurry velocity over a 
wide range of flow regimes, with an accuracy of 5%; the flow 
regime also was predicted by the PNA measurement. The gamma 
transmission technique was tested for slurry velocity measurement, 
using air-bubble injection to ensure measurement. Sound attenuation 
was examined for on-line coal concentration measurement. 


19023 (DOE/METC—84-33, pp 25-33) Coal flowmeter 
development. King, J.D. (Southwest Research Inst., San An- 

io, TX). 1984. NTIS, PC All/MF AO1. File 
Number DE84012012. (CONF-840694—). Contract AC21- 
79ET 15465. 

From AR and TD and surface coal gasification instrumenta- 
tion projects contractors’ meeting; Morgantown, WV, USA (13 Jun 
1984). 

Use of the magnetic resonance properties of coal as the basis 
for on-stream measurement of the quality, mass flow and composi- 
tion has been investigated and the findings used in development of 
a coal flowmeter and analyzer. The inherent potential for noncon- 
tacting, real-time measurements offered by these sensing methods 
makes this particularly attractive for continuously moni- 
toring flowing coal. The 22 types of coals investigated in the labo- 
ratory study are from both the eastern and western regions of the 
United States and encompass a wide variety in relative composi- 
tion, moisture content and calorific value. They ranged in rank 
from sub-bituminous to anthracite. The hydrogen transient nuclear 
magnetic resonance (NMR) responses were measured for each type 
coal and compared to the moisture content, the proximate and ulti- 
mate hydrogen analyses and the quality. The electron spin reso- 
nance (ESR) absorption lines were also measured for all the sam- 
ples and related to the carbon content and coal quality. Means to 
process these data to determine the percentages of moisture, 
carbon, hydrogen, and volatiles and the calorific value were devel- 
oped as was a unique gradient field NMR techniques for measuring 
the velocity. These findings and techniques were then used in the 
development of a prototype instrument for on-stream measurement 
of pneumatically transported pulverized coal. Evaluation results are 
discussed as is the application to other single and multi-phase flow 
measurements. 15 references, 14 figures. 


(DOE/METC—84-33, pp 49-58) Fiber optics in 


fossil energy. Goff, ra ae town Energy Technology 
Center, WV). PC All/Mr AOl. File 
Number DE8401 12. CONF -210694— 

SaasnTti siesta chasteatbiudicantieciains 
tion projects contractors’ meeting; Morgantown, WV, USA (13 Jun 
1984). 

Fiber optics and related technologies (e.g., miniature semi- 
conductor lasers, detectors, filters, etc.) are rapidly advancing fields 
that have revolutionized the communications industry. The same 
revolution will spill over into other areas such as process control 
and research instrumentation. Fiber optics offers significant advan- 
tages in a number of fossil energy applications, including optical 
access, spectroscopy, fiber optic sensors, and process communica- 
tions and control. Fiber optic sensors have been demonstrated in 
many laboratories around the world for sensing pressure, tempera- 
ture, level, sound, magnetic and electric fields, rotation, position, 
and many more. Many of these sensors are capable of extreme sen- 
sitivity and ruggedness. The passive nature of many of these sensors 
makes them ideal for harsh, explosion-prone atmospheres associated 
with many fossil energy processes. 5 references, 8 figures. 
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19025 ee ae (Harry Di 106-112) Fluid density- 
viscosity meter. Mon, G. iamond Labs., Adelphi, 
MD). Sep 1984. NTIS, PC SC /ME AOl. File Number 
DE84012012. (CONF-840694—). 

From AR and TD and surface coal gasification instrumenta- 
tion projects contractors’ meeting; Morgantown, WV, USA (13 Jun 
1984). 

This paper describes the design of a fluidic fluid density-vis- 
cosity meter using a fluid property independent volumetric flow 
meter. This flow meter is in the form of a fluidic oscillator whose 
output frequency is linearly related to the volumetric flow rate. 
Since the entire system has no moving parts, it is expected that it 
will be a very reliable instrument. 4 references, 7 figures. 


19026 (DOE/METC—84-33, pp 113-119) Technique de- 
velopment for slagging/fouling characteristics. Mathur, M.P.; 
Ekmann, J.M. (Pittsburgh Energy Technology Center, PA). 

1984. NTIS, All/MF AOl. File Number 
DE84012012. (CONF-840694—). 

From AR and TD and surface coal gasification instrumenta- 
tion projects contractors’ meeting; Morgantown, WV, USA (13 Jun 
1984). 

X-ray diffraction (XRD) analysis is known to be a very 
powerful and versatile technique for characterizing minerals in 
coal. In theory, the proportions of constituent phases in a bulk 
sample can be quantified. In practice it seems that the ability of 
XRD to quantitatively determine the minerals is yet to be perfect- 
ed. In spite of this, the XRD technique remains a very useful tool 
for determining the minerals in coal. XRD analysis on four slag 
samples obtained from various PETC combustion units was com- 
pleted. Moessbauer spectroscopic analysis was performed on the 
same four slag samples. This technique is useful in characterizing 
the chemical and physical environment of iron in coal slag/ash by 
distinguishing the oxidation state. This analysis gives a semi-quanti- 
tative indication of the proportion of the various iron oxides in the 
mixture. Feasibility testing of an Eddy current technique for meas- 
uring deposit thickness in-situ was conducted. These measurements 
were conducted in the frequency-range of 100 Hz to 100 kHz and 
as a function of deposit thickness. These results will be discussed. 1 
reference, 3 figures, 3 tables. 


19027 (DOE/METC—84-33, pp 120-127) Ash deposition 
sensor development. Sun, Y.Z.; Bajura, R.A.; Fasching, 
G.E.; Keech, T.W. Jr. (West Virginia Univ.. WV; Morgan- 
town Energy Technology Center, WV). Sep 1984. NTIS, 
PC All1/MF AOl. File Number DE84012012. (CONF- 
840694—). 

From AR and TD and surface coal gasification instrumenta- 
tion projects contractors’ meeting; Morgantown, WV, USA (13 Jun 
1984). 

The Morgantown Energy Technology Center (METC) and 
others have identified the deposition of ash onto components in the 
hot gas path as a major obstacle to the utilization of coal and coal- 
derived fuels in various heat engines (e.g., turbines). For instance, 
engine performance is adversely affected by deposition causing 
changes in parameters such as the flow patterns and pressure drops. 
During recent contractors’ review meetings for Heat Engines (May 
1-3, 1984), and Contaminant Control in Hot Coal-Derived Gas 
Streams (May 15-17, 1984), the same concerns regarding deposition 
were again expressed. Driven by the need to characterize and quan- 
tify the depositions and deposition rates, several current METC 
projects are investigating key aspects of deposition problems such 
as the fundamental mechanisms of particle adherence and the rate 
of deposition. This paper presents investigations currently being 
performed at METC aimed at the developing prototype sensors for 
the in situ, real-time measurement of the deposition rate on a sur- 
face subjected to high-temperature, corrosive gas streams in fossil 
energy processes. The projects and results discussed include a 
paper study of a differential pressure technique, the results to date 
on a laboratory study of a heat flux sensor technique, and the re- 
sults to date on research and development of a double-pendulum 
sensing technique. 12 figures. 
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19028 (IKF—43, pp 98-101) Study of the transport be- 
haviour of a mini-orange spectrometer system. Dresel, T.; 
Blumenstock, T.; Elze, T.W.; Gerl, J.; Wiechell, R. 1983. 
(In German). NTIS (US Sales Only), PC A08/MF AOl1. 
File Number DE85750485. 

Published in summary form only. 

In IKF annual report 1983. 


19029 (IKF—43, & pp 107-108) Construction and test of a 

mass spectrometer. Schuetze, W.; Waldschmidt, M. 1983. (In 
German). NTIS (US Sales Only), PC A08/MF AOl1. File 
Number DE85750485. 

Published in summary form only. 

In IKF annual report 1983. 


19030 (UCRL—91553) In situ microwave measurements 
¢ ee a ae ee 

V.R.; King, R.J. (Lawrence Livermore National Lab., CA 
(USA)). Sep 1984. Contract W-7405-ENG-48. . (CONF- 
850441—1). NTIS, PC A02/MF A0l; GPO Dep. File 
Number DE85003622 

From Moisture and humidity symposium; Washington, DC, 
USA (15 Apr 1985). 

The accurate nondestructive evaluation of dielectric proper- 
ties of materials is important for quality control, safety, liability, 
and economic reasons. A significant problem is the determination of 
water content in low-loss dielectric materials, since the presence of 
water will notably alter the value of the materials’ permittivity and 
physical properties. An open-ended coaxial resonator incorporated 
in a microwave homodyne detection system may be used to meas- 
ure changes in its resonant frequency and quality factor resulting 
from changes in permittivity and hence water content. This paper 
describes such a system and presents results that prove it is capable 
of measuring water content in reference samples to less than 100 
parts per million (ppM). System improvements are also described 
which will result in measurement accuracies of less than 50 ppM 
water in low-loss dielectric materials. 


19031 Measurement of spatial correlation functions using 
image processing J.G. (Lawrence 
Livermore National Laboratory, P. Box 808, L-200, 
Livermore, California 94550). Reveal o Applied Physics; 57: 
No. 7, 2374-2384(1 Apr 1985). Contract W-7405-ENG-48. 

A procedure for using digital image processing techniques to 
measure the spatial correlation functions of composite heterogene- 
ous materials is presented. Methods for eliminating undesirable 
biases and warping in digitized photographs are discussed. Fourier 
transform methods and array processor techniques for calculating 
the spatial correlation functions are treated. By introducing a mini- 
mal set of lattice-commensurate triangles, a method of sorting and 
storing the values of three-point correlation functions in a compact 
one-dimensional array is developed. Examples are presented at each 
stage of the analysis using synthetic photographs of cross sections 
of a model random material (the penetrable sphere model) for 
which the analytical form of the spatial correlations functions is 
known. Although results depend somewhat on magnification and 
on relative volume fraction, it is found that photographs digitized 
with 512 x 512 pixels generally have sufficiently good statistics for 
most practical purposes. To illustrate the use of the correlation 
functions, bounds on conductivity for the penetrable sphere model 
are calculated with a general numerical scheme developed for treat- 
ing the singular three-dimensional integrals which must be evaluat- 
ed. 


19032 Rotary probe traversing mechanism. Hokenson, 
G.J. (The Hokenson Company, Los eles, California 
90005). Review of Scientific Instruments; 56: No. 4, 628- 
629(Apr 1985). 

A simple mechanical device is presented which allows a 
probe to scan a plane in space without translating the probe sup- 
port. The mechanism relies on the rotation of two shafts, one of 
which rotates the probe through space and the other controls the 
probe offset from the axis of rotation. The characteristic width of 
the area swept out is four times the characteristic width of the 
device. A simple ratcheting gear allows adjacent planes to be 
scanned for the purpose of obtaining gradients. Computerized con- 
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trol of the shafts rotations also allows noncircular domains to be 
scanned. 


19033 Calibration of meas- 
T.; Lauren- 


urements using Rayleigh scattering. Salmon, J.T.; 
scoring. Flame Diusgacates Lehcessery/ Wear catomn, 
n ostics est - 
diana 47907). Applied - 24: Noo i 65-73(1 Jan 1985). 
Contract AC02-78ER0493 

Calibration of <a fluorescence measurements 
using Rayleigh scattering is presented as an alternative to absorp- 
tion. This new procedure is advantageous when measuring radical 
species at concentrations well below the corresponding detection 
limit for absorption. The calibration accounts for nonuniform laser 
irradiation by extracting the local fluorescence emission along the 
laser axis and works equally well for both saturated and near-satu- 
rated center-line conditions. The predicted error due to misfocusing 
of the collection optics is nearly negligible when the measured fluo- 
rescence is within 10% of its peak value. Number densities obtained 
using this method are within 15% of those obtained from absorp- 
tion measurements. 


19034 Low-Q inelastic scattering with 

Taylor, A.D.; Robinson, R.A.; Seeger, P.A. (Los 
National Lab., NM (USA)). Nuclear Instruments and Meth- 
ods in Physics Research, Section A: Accelerators, - 
eters, Detectors, and Associated Equipment; 224: No. 1/2, 133- 
141(1 Jul 1984). 

A prototype low-Q inelastic spectrometer which uses neu- 
trons in the eV range has been developed for condensed matter 
studies at the Los Alamos pulsed spallation source. The spectrome- 
ter uses a filtered-beam technique based on the 1.056 eV Pu ab- 
sorption resonance to define the energy of the scattered neutron 
beam and standard time-of-flight techniques to determine the inci- 
peeaiagpe “amg ayn, oppo mantic en 
energy transfers while keeping the scattering vector Q small 
enough that one may observe, for example, magnetic scattering. 
The spectrometer is described, its parameters are given and prelimi- 
nary results on the simple harmonic oscillator system ZrHe and the 
rare earth intermetallic compound HoFe, are reported. 
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REFER ALSO TO CITATION(S) 19038 


.¢ . 
ue, NM (USA). ag Contract 

AC04-76DP00789. CONF-8503100—2). 

A03/MF A01; GPO Dep. File Number DESSUO76ES. 

From ADPA meeting; Hilton Head, SC, USA (11 Mar 
1985). 

The explosives HNAB (hexanitroazobenzene) and HNS 
(hexanitrostilbene) have compatibility problems with amine-cured 
epoxy systems. A program was instituted to find compatible poly- 
meric substitutes for use with these explosives. These polymeric 
materials must have rigid structures after curing for both adhesive 
and encapsulant applications. A promising class of epoxy materials 
using anhydride curing agents with various catalysts to trigger the 
cure reaction were developed. These polymeric systems have very 
good compatibility with HNS. Of those tested with HNAB, the an- 
hydride epoxy system that used uranyl nitrate as the catalyst was 
found to be marginally compatible while the others were incompat- 
ible. These results indicated further studies are needed. The CRT 
(chemical reactivity test) was used to evaluate the compatibility of 
these materials. 6 references, 2 figures, 5 tables. 





and displacement for accidental 

large altitude rocket cell at 

Center. Davis, B.C. (Law- 

Lab., CA (USA)). 1984. 

Contract NW.740S-ENG 48. 4ip. NTIS, PC A03 AOl; 
GPO Dep. File Number DE85008324. 

This study is an assessment of the ground shock which may 

be generated in the event of an accidental explosion at J5 or the 


damage threshold value (no major damage for v = 2 ips). 13 
references, 25 figures, 6 tables. 


J.W. (Lawrence Livermore National Lab., CA 
)). Nov 1984. Contract W-7405-ENG-48. 15p. (CONF- 
50441—2). NTIS, PC A02/MF A0l; 1; GPO Dep. File 


has been used to study the moisure content of 
a number of solids: Triaminotrinitrobenzene (TATB) and its plastic 
bonded Kel-F derivatives, Kevlar, aerogel, and Teflon. Most of our 
studies have been with TATB which exhibits a broad 40KHz Pake 
doublet with a superimposed narrow water peak. Under high reso- 
lution the water peak can often be resolved into two peaks. A simi- 
lar doublet has been observed with Kevlar and aerogel. Whereas 
the line widths of the doublet vary from 70 to 1000 Hz i 


not freeze-out down to -60°C and does not narrow until + 105°C, 
whereas the Keviar doublet does not change on heating to 140°C. 
Aerogel exhibits the water doublet plus a third narrow peak which 
are lost upon heating to 70°C. Upon exposure to the atmosphere all 
three peaks return in almost the proportion. 6 references, 6 figures. 
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19038 (LA-UR—85-63) Measurement of ground shock in 
explosive centrifuge model tests. Gaffney, E.S.; Wohletz, 
K.H.; McQueen, R.G. (Los Alamos National Lab., NM 
(USA). 1985. Contract W-7405-ENG-36. (CONF- 
50466—3). NTIS, PC A02/MF AOI; 1; GPO. Dep. File 

Number DE85005901. 

From 2. symposium on the interaction of non-nuclear muni- 
tions structures; Panama City, FL, USA (15 Apr 1985 

cy eee ioe bemen haceic indie 
ulate the formation and collapse of underground cavities produced 
by nuclear explosions using chemical explosions at much smaller 
scale on a large geotechnical centrifuge. Use of a centrifuge for this 
project presents instrumentation challenges which are not encoun- 
tered in tests at similar scale off of the centrifuge. Electromagnetic 
velocity measuring methods which have been very successfully ap- 
plied to such models at 1 g would be very difficult, if not impossi- 
ble, to implement at 100 g. We are investigating the feasibility of 
other techniques for monitoring the ground shock in small-scale 
tests including accelerometers, stress gauges, dynamic strain meters 
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and small, mutual-inductance particle velocity gauges. Initial results 
indicate that some of these techniques can be adapted for centrifuge 
applications. 17 references, 4 figures. 


19039 fg RE wg a plume calculations. 
Penner, J.E.; Haselman, ; Edwards, L.L. (Lawrence 
Livermore National Lab., rr (USA)). Jan 1985. Contract 
W-7405-ENG-48. 11p. CONF-850136—5). NTIS, PC A02/ 
MF A01; GPO Dep. File Number DE85007255. 

From 23. AIAA aerospace sciences meeting; Reno, NV, 
USA (14 Jan 1985). 

Smoke from raging fires produced in the aftermath of a 
major nuclear exchange has been predicted to cause large decreases 
in surface temperatures. However, the extent of the decrease and 
even the sign of the temperature change, depend on how the smoke 
is distributed with altitude. We present a model capable of evaluat- 
ing the initial distribution of lofted smoke above a massive fire. Cal- 
culations are shown for a two-dimensional slab version of the 
model and a full three-dimensional version. The model has been 
evaluated by simulating smoke heights for the Hamburg firestorm 
of 1943 and a smaller scale oil fire which occurred in Long Beach 
in 1958. Our plume heights for these fires are compared to those 
predicted by the classical Morton-Taylor-Turner theory for weakly 
buoyant plumes. We consider the effect of the added buoyancy 
caused by condensation of water-laden ground level air being car- 
ried to high altitude with the convection column as well as the ef- 
fects of background wind on the calculated smoke plume heights 
for several fire intensities. We find that the rise height of the plume 
depends on the assumed background atmospheric conditions as well 
as the fire intensity. Little smoke is injected into the stratosphere 
unless the fire is unusually intense, or atmospheric conditions are 
more unstable than we have assumed. For intense fires significant 
amounts of water vapor are condensed raising the possibility of 
early scavenging of smoke particles by precipitation. 26 references, 
11 figures. 
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19040 (USGS/WRI—84-4328) Preliminary assessment of 
climatic change during late Wisconsin time, southern Great 
Basin and vicinity, Arizona, California, and Nevada. Spauld- 
ing, W.G.; Robinson, S.W.; Paillet, L. ee Survey, 
Denver, co (USA)). 1984. "Contract AI08-78ET 44802. 71p. 
NTIS, PC A04/MF AOl; GPO Dep. File Number 
DE85008343. 

Concentration and relative abundance of plant macrofossils 
illustrate compositional variations in samples from the Eleana 
Range-2 packrat midden. Nine macrofossil assemblages spanning 
6500 radiocarbon years record local vegetational changes in the 
southern Great Basin of Nevada during the last one-half of the late 
Wisconsin glacial age. The vegetation of the Eleana Range-2 site, 
on a south-facing slope at 1810 meters altitude, was characterized 
by limber pine and steppe shrubs, from before 17,100 radiocarbon 
years before present to shortly after 13,200 radiocarbon years 
before present. Changes toward a more xerophytic plant association 
at the site began by 16,000 radiocarbon years before present, culmi- 

nating in a major change to pinyon-juniper woodland between 
13,200 and 11,700 radiocarbon years before present. The climatic 
reconstruction for the late full glacial episode (17,000 to 15,000 ra- 
diocarbon years before present) that is proposed to account for 
limber pine-shrub vegetation in the Eleana Range is characterized 
by increased winter precipitation, and very little summer rainfall. A 
major warming trend occurred between about 16,000 and 12,000 ra- 
diocarbon years before present and was largely concordant with 
major dessication of closed lakes in the southern Great Basin. A 
period of wetter conditions in the southern Great Basin during the 
latest Wisconsin may have incorporated increased precipitation 
during both the summer and winter, and lower temperatures during 
the winter, relative to the present. 93 references, 5 figures, 6 tables. 
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REFER ALSO TO CITATION(S) 17864, 17872, 18096, 19073, 19096, 19233 


19041 (ATR—85(7899)-1) Study of the formation of sul- 
furic acid aerosols. Westberg, K.; Bott, J.F.; Coffer, J.; 
Durso, S.; Holloway, J. (Aerospace Corp., El Segundo, CA 
SA). A ge: Lab.). 25 Feb 1985. Contract AC03- 
EV 10407. NTIS, PC A02/MF A01; GPO Dep. File 
Number E8508 102 
A unique flash-photolysis system was built and is now in op- 
eration. The development of tunable diode has made it possible to 
monitor the formation and/or removal of polyatomic molecules 
with highly selective infrared (IR) adsorption. The novel feature of 
the present system is the combination of internal multiple-reflection 
optics, which provide an effective path length of 1 km and a tuna- 
ble diode laser for the selective and sensitive detection of chemical 
species. In addition, the large diameter (63.5 cm) of the cell permits 
the study of polyatomic molecules and radicals under conditions 
where wall reactions play no role. The flash-photolysis system is 
described, and preliminary results are given for the rate of the gas- 
phase reaction between SO; and H2O. The gas-phase reaction is im- 
portant in the formation of sulfuric acid aerosols. 4 references, 2 
figures. 


19042 (BNL—51845) Data Coordination Program plan 
for the Interagency Task Force on acid precipitation. Benko- 
vitz, C.M.; Farrell, M.P.; Michael, P.A. (Brookhaven Na- 
tional Lab., Upton, NY (USA); Oak Ridge National Lab., 
TN (USA)). May 1983. Contract AC02-76CHO00016. 4ip. 

a A03/MF A0l; GPO Dep. File Number 


One function that is mentioned in the June 1982 National 
Acid Precipitation Assessment Plan is to provide a centralized data 
management function. As a step in the establishment of this func- 
tion, Brookhaven and Oak Ridge National Laboratories have devel- 
oped this plan. 4 references, 9 figures. 


of CO.-in- 


19043 (CONF-850132—2) Time-dependence 
duced climate Cook, K.H. (Oak Ridge National 


Lab., TN (USA)). 1985. Contract AC05-840 
NTIS, PC A02/MF AO; 
DE85007568. 

From 3. conference on climate variations; Los Angeles, CA, 
USA (8 Jan 1985). 

An intermediate-level, primitive equation climate model de- 
signed to explore the relationships between steady-state and time- 
dependent simulations of CO:-induced climate change is briefly de- 
scribed. 9 references, 1 tables. (ACR) 


1400. 2p. 
; GPO Dep. File Number 


— (CONF-850259—1) - aoe the efffectiveness 

of chemical parameter spectrometry in analyzing vapors of in- 
dustrial chemicals. Stetter, J.R.; Penrose, W.R.; Zaromb, 
S.Z.; Christian, D.; Hampton, DM:; Nolan, M; Billings, 
M.W.; a re ’ Otagawa, T.; Stull, J.O. (Argonne oe 
tional Lab., IL (USA); Coast Guard, Washington, DC 
(USA). Office of Research and Development). 1985. Con- 
tract W-31-109-ENG-38. 13p. NTIS, A02/MF AO1; 
GPO Dep. File Number DE85006829. 

From Technical seminar on chemical spills; Toronto, Canada 
(5 Feb 1985). 

The ability of chemical parameter spectrometry to identify 
individual vapors from among a set of 16 possible vapors was in- 
vestigated. For a selected array, this has been accomplished 41 of 
42 times or with 98% reliability. Also, the Euclidean distance re- 
ported by the instrument can give the user a measure of the reliabil- 
ity of an individual determination. A distance of 30 or less is indica- 
tive of a reliable identification and a near perfect match while dis- 
tances larger than 100 give ambiguous data. Improvements are seen 
in the identification capability of an instrument by using arrays that 
are selected for specific problems and by using computer algo- 
rithms that obtain the maximum information from any individual 
array. 13 references, 10 tables. 


50 ENVIRONMENTAL SCIENCES, ATMOSPHERIC 
5002 Chemicais Monitoring And Transport 


19045 (CONF-850417—5) Oxygen 
oxidation of SO. by H2Q, in the Holt, B.D.; 
Kumar, R. (Ar; National Lab., SA)). 1985. Con- 
tract W-31-109-ENG-38. 7p. he PC AOD ME A01; GPO 
Dep. File Number DE8 

From 189. national meeting areal ata aki 

ae Ti ee SA G8 Ape 198) 

readiness of a new isotopic method 

tor. stating ep titntban a6 ts totes, acaereedins 
far, the analytical procedure has been applied to samples of rain- 
water from only two rain events at Argonne, IL. We recognize the 
uncertainty of the significance of results from so few samples; how- 
ever, we present them as suggestive of what may follow in more 
complete sampling programs of the future. 10 references, 2 figures, 
1 table. 


study of the 


19046 ap anv et ds pp 1.1-1.17) Increase of 
atmospheric CO. and possible climatic changes. Bolin, B. 
(Univ. of Stockholm, Sweden). 1982. NTIS, PC A08/MF 
A01. File Number DE85000387. 

In Earthscan press briefing programme on carbon dioxide, 
climate and energy. Final report. 

There are numerous surveys of man’s impact in climate and 
particularly the possible effects of an concentration of at- 
mospheric COs. Sen ede eee 
in this regard is given. The following are considered: the character- 
istics of the carbon cycle and its response to man-made emissions to 
the atmosphere; the climatic change that may be induced by an in- 
creasing amount of CO; in the atmosphere; and the likely develop- 
ment over the next 50 years as a result of man’s increasing exploita- 
tion of the global resources of fossil fuels and the terrestrial ecosys- 
tems (forestry, agriculture). The presentation is ly based on 
a recent article concerning the carbon cycle (Bolin, 1981), results 
from climate sensitivity experiments using general circulation 
models (Manabe and Stoufer, 1979; Manabe and Wetherald, 1980) 
and a report from the WMO/UNEP/ICSU meeting of experts on 
the assessment of the likely future CO. emissions, the climatic 
changes that might occur. 


19047 prance He naeatcks 72 2.1-2. rr Regional as- 
pects of CO,-induced T.M.L. Univ. 
of East Anglia, Norwich, England). 198. S, PC A08/ 
MF AO0O1. File Number DE85000387. 

In Earthscan press briefing programme on carbon dioxide, 
climate and ——— Final report. 

The carbon dioxide issue is generally considered as a series 


of the effects of changing atmospheric 

global climate, and studies of the impact of CO:-induced climatic 
change on man and society. In each of these three areas the ability 
to predict future changes (in carbon dioxide i 
impact) depends on the ability to model physical, 

social processes, and on knowledge of the basic 

these models. For example, in carbon budget 

prime concern is to predict future atmospheric CO: levels, it i 
essary to know, not only how any anthropogenic input of carbon 
into the system will be redistributed among the various carbon res- 
ervoirs (the oceans, the atmosphere and the biosphere), but also just 
what the anthropogenic input is likely to be. These interlinked 
facets of the global climate system are discussed. The information 
needed in order to evaluate the possible impact of future climatic 
change on man is the relatively small-scale regional detail. 


— (DOE/EV/10631—T1, pp 3.1-3. an Can agricul- 

ture adapt to increase in CO. concentration in the atmos- 
phere?. Sinha, S.K. (Indian Agri fccharel Resend feet. 
New Delhi). 1982. NTIS, PC A08/MF AO1. File Number 
DE85000387. 


climate and energy. Final report. 

The increase in carbon dioxide concentration in the atmos- 
phere is now an accepted fact. Unless there occurs some break- 
through in the use of solar energy which could substitute for fossil 
fuels, it is almost certain that carbon dioxide concentration would 
continue to rise. What does it mean to a common man? Probably 


nothing, unless it affects him directly or through his surroundings. 
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Of all the human needs, food is most important which could influ- 
ence not only individuals but societies and nations. Even a remote 
possibility that CO: could influence agriculture favorably in some 
regions but adversely in some others may have a profound effect on 
man. These possibilities are discussed. 


19049 (DOE/EV/10631—T1, pp 4.1-4.9) Global energy 
future and the carbon dioxide problem. S G. 1982. 
NTIS, PC A08/MF A01. File Number DE8 387. 

In Earthscan press briefing programme on carbon dioxide, 
climate and energy. Final 

While the pecan, cll of a long-range CO,-induced 
global warming are generally well accepted, the timing, and most 
important, the regional and socioeconomic impacts are not well un- 
derstood. Current estimates indicate that a doubling of atmospheric 
CO, over the preindustrial level could eventually increase average 
annual global surface temperatures by about 3°C and by as much as 
7-10°C in the north polar region during the winter. The possible 
climatic and socioeconomic effects of such a global warming in- 
clude alterations in wind, ocean currents, and precipitation patterns. 
If large-scale climatic changes occurred, they could lead to major 
social, economic, and political impacts. These changes would affect 
both the managed and the less managed biosphere. The possibility 
that these effects will occur is discussed. 


(MST-LUFT-A—66) SO:-analysis in the Danish 
Program. Keiding, K.; 
; Roskilde (Denmark). Luft- 
i .). Jan 1984. 38p. (in Danish). NTIS (US 
ly), PC A03/MF AO1. File Number DE85780232. 
A brief review of methods for determination of SO, in ambi- 
ent air is provided. The state of art for the KOH-impregnated filter 
method is presented, based on experiments performed in the Nordic 
countries. Special consideration is here given to wet-chemical anal- 
ysis of SO,.?". The report concludes that for monitoring SO. at 24 
io only KOH-impregnated filters method has relevance for 
Danish conditions. This is primarily based on the low detection 
limit and ease of operation. Special attention is drawn to the colori- 
metric determination of sulphate. The use of sulfonazo III rather 
than thorin is demonstrated to improve precision and accuracy as 
well as lowering the limit of detection in the determination of sul- 
phate. Since the use of sulfonazo III allows a simple design of the 
automatic analysis it is recommended. 


19051 (PNL-SA—12203) Evolution of stratospheric aero- 
ground- 


—_ size distribution from -based radiometric measure- 

a eee een oS 
Larson, N. = ga os N.S. (Pacific Northwest Labs., 
Richland, (USA)). Aug 1984. Contract AC06- 
76RL01830. a (CONF-8408135—2). NTIS, PC A02/MF 
A0l; 1; —s . File Number DE85007555. 

From International radiation symposium; Perugia, Italy (21 

Aug 1984). 

El Chichon erupted in late March and early April 1982, cul- 
minating with a major explosion on April 4. Aerosol optical depth 
measurements made continuously at 46.4°N from the time of the 
eruption until March 1984 are presented. The relationship of the 
observations to other measurements and the observed movement of 
the volcanic clouds was assessed. 9 references, 3 figures. 


19052 (PNL-SA—12227) Effect of vertical shear on re- 
gional-scale trajectories in near-frontal conditions. Davis, 
W.E. (Pacific Northwest Labs., Richland, WA (USA)). Jun 
1984. Contract AC06-76RL01830. Sp. (CONF-841059—16). 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE85007554. 

From 3. American Meteorological Society conference on 
mountain meteorology; Portland, OR, USA (15 Oct 1984). 

A model used to compute both single-layer and multilayer 
ee The purpose of this study is to quantify the 

differences between these two approaches. The overall implication 

is that differences in endpcints greater than 2.1 degrees do occur at 
12 hours between the single-layer and multilayer transport modes. 
These differences can have a dramatic impact when describing 
source-receptor relationships on a case-by-case basis. However, if 
the wet removal occurs almost entirely in the first few hours of 
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transport, very few endpoint differences greater than 2.1 degrees 
will occur. If, on the other hand, removal occurs over tens of 
hours, then large differences can occur. These results support previ- 
ous results (Davis and Wendell 1976, Davis 1983) showing that 
large endpoint differences can occur when using the two modes. 
This was also demonstrated by the differences occurring in surface- 
air concentrations of SO, found by Davis (1983). These results also 
support the finding by Berkowitz et al. (1983) that large vertical 
shear differences can occur between single-layer-averaged wind and 
multilayer wind data. 4 references, 2 figures, 10 tables. 


19053 (RISO-M—2444) Model for estimation of airborne 
pollution in long time intervals. Hoejerup, C.F. (Risoe Na- 
tional Lab., Roskilde (Denmark)). Sep 1984. 36p. NTIS (US 
Sales Only), PC A03/MF A0O1. File Number DE85780237. 
A model has been developed for calculation of concentra- 
tions in air and deposition rates on ground surface of pollutants 
emitted from chimneys. The model can handle two pollutants si- 
multaneously, one of which is generated from the other by chemi- 
cal transformation during the transport. A model for the lift of hot 
plumes is presented and incorporated in the dispersion model. 


19054 (UCRL—92082) Intercomparison of radiation 
codes in climate models (ICRCCM). Luther, F.M.; Fouquart, 
Y. (Lawrence Livermore National Lab., CA U SA)). Feb 
1985. Contract W-7405-ENG-48. 44p. (CONF-8408145—1). 
NTIS, PC A03/MF A0l; GPO Dep. File Number 
DE85007251. 

From ICRCCM workshop; Frascati, Italy (15 Aug 1984). 

The ICRCCM workshop was held in Frascati, Italy, on 
August 15-18, 1984. The purpose of the workshop was to review 
the longwave model results for a set of 37 clear-sky calculations, to 
plan future solar and longwave calculations for cloudy and clear 
conditions, and to plan general circulation model sensitivity studies. 
The results presented in this report reflect the current status of the 
agreement between models of varying complexity. The range of 
variation of model results was initially greater than that shown in 
this report. In some cases, models were inappropriately applied and 
input conditions were not properly set. Evaluation of the causes for 
differences between model results has uncovered bugs in some 
models. The major discrepancies have been eliminated, but it must 
be kept in mind that some discrepancies probably still remain. The 
major variation between model results is attributed to using differ- 
ent widths of the spectral intervals, different treatments of the H2O 
continuum, errors in calculating the temperature dependence of 
spectral lines, errors in the numerical techniques used for the inte- 
gration over altitude, different sources of spectral line data, and dif- 
ferences in the way band parameters are derived from the spectral 
data. The effect of each of these factors on the model results is 
being investigated along with other issues important to the calcula- 
tions. 12 references, 14 figures, 9 tables. 


19055 Gas- and aqueous-phase chemistry of HO, in 
liquid water clouds, Schwartz, S.E. (Environmental Chemis- 
try Division, Brookhaven National Laboratory). Journal of 
Geophysical Research; 89: No. D7, 11589-115(20 Dec 1998). 

A model for reversible mass transport of HO2 between the 
gas and aqueous phases of liquid water clouds is used to examine 
the coupling of reaction kinetics of this species in the two phases. 
The Henry's law coefficient of HO. necessary for this analysis is 
evaluated by means of a thermochemical cycle involving O~ 2(aq) 
to be (1—3) x 10° M atm™+, The mass accommodation coefficient a 
for uptake of HO: by liquid water is not known and is treated as an 
adjustable parameter. Results are expressed in terms of yields of 
HNO;(g),H2O2(aq) relative to the initial photochemical generation 
rate of OH(g). For large values of a(> or ~10~*) aqueous-phase 
HO; formation may be a major radical sink process, but the rate of 
aqueous-phase HzO, production decreases strongly with a< or 
= 10~*. Substantial difference, e.g., a factor of as much as 50 in gas- 
phase HO: concentraiton, is found between kinetic calculations 
where uptake of HO: by cloud droplets is treated reversibly versus 
irreversibly. Such differences demonstrate the need to treat the dis- 
solution process as reversible, even for reactive free-radical species. 
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19056 Climatic impact of explosive volcanic eruptions. 
Kelly, P.M.; Sear, C.B. (Univ. of East Anglia, Norwich, 

d). Nature (London): 311: 740-743(25 Oct 1984). Con- 
tracts AC02-81EV 10739; A.C02-79EV 10098. 

Major explosive volcanic eruptions inject ash and gas into 

the upper atmosphere, producing aerosol layers which can affect 
the global energy balance and climate. Empirical studies have 
shown that major eruptions can produce a decrease in surface air 
temperature of up to a few tenths of a degree Celsius over the 
Northern Hemisphere land masses and that the effects may last for 
2 or 3 years. This temperature decrease has been simulated by nu- 
merical models using realistic estimates of the nature of the aerosol 
cloud. Previous empirical studies of volcanic effects have examined 
fluctuations in monthly, seasonal or annual climate data, but gener- 
ally only at a frequency of one observation per year. This has ren- 
dered determination of the timing of the onset of effects during the 
first year impossible. Using continuous monthly surface air tempera- 
ture for the Northern Hemisphere land masses, the month-by- 
month development and decay of the initial climatic impact is re- 
solved. In the case of Northern Hemisphere eruptions, abrupt cool- 
ing occurs during the first two or three months, which is more 
rapid than previously assumed. 22 references, 2 tables. 
19057 Power influences on bulk precipitation, 
throughfall, and stemflow nutrient Kelly, J.M. (Oak 
Ridge National Lab., TN). Journal a Environmental Quality; 
36: No. 3, 405-409(Jul-Sep 1984). 

Inputs of SQ,*, total N, PO,*", K, Ca, and Mg via bulk pre- 
cipitation, throughfall, and stemflow have been investigated over a 
3-year period at two forest study sites on the Cumberland Plateau 
of Tennessee. The Cross Creek Watershed located 19 km from the 
Widows Creek coal-fired power plant was used to represent inputs 
to a forest site in the immediate vicinity of a large emissions source. 
The Camp Branch Watershed having similar forest cover and soil 
types, but located in an area 99 and 76 km from the nearest major 
points sources, used to represent inputs as a function of regional 
conditions. Location exhibited its greatest influence on stemflow 
inputs, with only PO,* and K failing to exhibit a statistically signif- 
icant increase in stemflow input at Cross Creek relative to Camp 
Branch. Although throughfall SO,77, K, Ca, and Mg input values 
were higher at Cross Creek, they were not significantly higher than 
the Camp Branch values. Nitrogen and phosphate throughfall input 
values were lower at Cross Creek than Camp Branch, but again 
lacked statistical significance. Nitrogen and phosphate in bulk pre- 
cipitation were significantly elevated at Cross Creek while other 
elements and compounds did not respond to location. Based on this 
evaluation most atmospheric contributions to bulk precipitation, 
throughfall, and stem flow elemental inputs appear to be of regional 
rather than local origin. 


— Absolute number concentration measurement of 
particles. Chen, T.H.B. New York, NY, 
USA; University of Rochester School of Medicine and 
Dentistry (1982). vp. 
Thesis. 


Condensation nuclei in the atmosphere are known to be an 
important factor in the development of clouds, the occurrence of 
rainfall, and the formation of particulate air pollutions that can 
cause undesirable effects on man and his environment. Condensa- 
tion nuclei are invisible and numerous, and their number concentra- 
tion has become the characteristic of interest and has been widely 
studied since the development of the first condensation nuclei 
counter by Aitken in 1888. A conventional nuclei counter employs 
the so-called condensation technique which enables the minute 
nuclei to grow, in a supersaturated environment, to ym-sized drop- 
lets; the number concentration of the visible droplets is then meas- 
ured. Since each nucleus grows to a droplet, the number concentra- 
tion of droplets and nuclei remains the same. The number of drop- 
lets is measured by (1) direct observation with a microscope (direct 
counter), (2) counting from photographs of the droplets (photo- 
graphic counter), (3) suitably calibrated light transmission (or scat- 
tering) measurement (relative photoelectric counter). Most of the 
widely-used counters are relative counters in which the instrument 
reading must be calibrated against a direct or photographic counter. 
A new condensation nuclei counter is described which is designed 
to have the following advantages over the widely-used counters: (a) 
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It provides an absolute concentration measurement. (b) Even a 
small random fluctuation of nuclei concentration can immediately 
be detected. 
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REFER ALSO TO CITATION(S) 17975, 19039, 19079 


19059 (CONF-850106—10) Comparison of observed and 
predicted short-term tracer gas concentrations in the atmos- 
phere. Cotter, S.J.; Miller, C.W.; Lin, W.C.T.;. (Oak Ridge 
National Lab., TN (USA)). 1985. Contract AC05- 
840R21400. 10p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE8 

From 18. midyear topical symposium of the Health Physics 
Society; Colorado Springs, CO, USA (6 Jan 1985). 

The Savannah River Laboratory is in the process of con- 
ducting a series of atmospheric tracer studies. The inert gas sulfur- 
hexafluoride is released from a height of 62 m for 15 min and con- 
centrations in air are measured on sampling arcs up to 30 km down- 
wind of the release point. Maximum 15 min. air concentrations 
from 14 of these tracer tests have been compared with the ground- 
level, centerline air concentration predicted with a Gaussian plume 
atmospheric transport model using eight different sets of atmos- 
pheric dispersion parameters. Preliminary analysis of the results 
from these comparisons indicates that the dispersion parameters de- 
veloped at Juelich, West Germany, based on tracers released from 
a height of 50 m, give the best overall agreement between the pre- 
dicted and observed values. The median value of the ratio of pre- 
dicted to observed air concentrations for this set of parameters is 
1.3, and the correlation coefficient between the log of the predic- 
tions and the log of the observations is 0.72. For the commonly 
used Pasquill-Gifford dispersion parameters, the values of these 
same statistics are 4.4 and 0.68, respectively. The Gaussian plume 
model is widely used to predict air concentrations resulting from 
short-term radionuclide release to the atmosphere. The results of 
comparisons such as these must be considered whenever the Gaus- 
sian model is used for such purposes. 22 references, 3 tables. 


19060 (CONF-850206—25-Summ.) Sensitivity and uncer- 
tainty — of the CRAC2 code for selected 

models and parameters. Ward, R.C.; Kocher, D.C.; Hicks, 
B.B.; Hosker, R.P. Jr.; Ku, J.Y.; Rao, K.S.;. (Oak Ridge Ne- 
tional Lab., TN (USA); National Oceanic and Atmospheric 
Administration, Oak Ridge, TN = Atmospheric Tur- 
bulence and Diffusion Lab.). 1985. Contract ACO05- 
840R21400. 9p. NTIS, PC A02/MF A0Ol1. File Number 
TI85007573. 

From International ANS/ENS topical meeting on probabilis- 
tic safety methods and applications; San Francisco, CA, USA (24 
Feb 1985). 

We have studied the sensitivity of results from the CRAC2 
computer code, which predicts health impacts from a reactor-acci- 
dent scenario, to uncertainties in selected meteorological models 
and parameters. The sources of uncertainty examined include the 
models for plume rise and wet deposition and the meteorological 
bin-sampling procedure. An alternative plume-rise model usually 
had little effect on predicted health impacts. In an alternative wet- 
deposition model, the scavenging rate depends only on storm type, 
rather than on rainfall rate and atmospheric stability class as in the 
CRAC2 model. Use of the alternative wet-deposition model in me- 
teorological bin-sampling runs decreased predicted mean early inju- 
ries by as much as a factor of 2-3 and, for large release heights and 
sensible heat rates, decreased mean early fatalities by nearly an 
order of magnitude. The bin-sampling procedure in CRAC2 was 
expanded by dividing each rain bin into four bins that depend on 
rainfall rate. Use of the modified bin structure in conjunction with 
the CRAC2 wet-deposition model changed all predicted health im- 
pacts by less than a factor of 2. 9 references. 





from River 
Evans, A.G.; Hoel, D.D.; Kantelo, M.V. (Du 
mours (E.I.) and Co., Aiken, SC (USA). Savannah River 
Lab.). Jan 1985. Contract AC09-76SR00001. 148p. NTIS, 
PC A07/MF AO1; 1; GPO Dep. File Number D) 5007791. 
The environmental impact of a tritium release from the Sa- 
vannah River Plant (SRP) on March 23, 1984, was assessed by 


a hypothetical individual consuming milk collected at the point of 
highest airborne tritium concentration was calculated to be 0.17 
mrem. The maximum measured (by urinalysis) dose to offsite indi- 
viduals in the release trajectory was 0.02 mrem. The 0.17 mrem 
dose corresponds to 0.09% of the 189 mrem dose that persons who 
live in the vicinity of SRP receive annually from natural radiation, 
prorated medical radiation, and fallout. Thus the public health con- 
sequences of the release were insignificant. 11 references, 15 fig- 
ures, 12 tables. 


(ORNL/CSD/TM—z228) Particle size distribu- 
tions formed by atmospheric hydrolysis of uranium hexafluor- 
ide. Bayne, C.K.; Bostick, W.D. (Oak eet een Lab., 
™ (USA). Feb 1985. Contract AC05-840R21400 40p. 
NTIS, PC A03/MF A0l; GPO Dep. File Number 
DE85006981. 

The probability model for particle size data is usually as- 
sumed to be lognormal. For Pickrell’s (1982) UFe data, the lognor- 
mal is inappropriate and Johnson's S/sub B/ frequency curves are 
shown to be suitable alternative models. The type of particle size 
measurement, either mass or number, is also an important consider- 
ation for modeling. Converting from one measurement type to the 
other illustrated by UF. aerosol data does not necessarily preserve 
the same probability distribution. 8 references, 13 figures, 7 tables. 


19063 (PNL-SA—12418) Evaluation of analytical results 

on DOE Quality Assessment Program samples. Jaquish, 
R.E.; Kinnison, R.R.; Mathur, S.P.; Sastry, R. (Pacific 
Sener Sie ,. Richland, = (USA); — Assistant 

or Policy, an vironment, Washingto 

De. Office of Oncrational Saf ety). Oct 1984. ceenan 
AC06-76RL01830. 15p. (CONF841187 32) NTIS, PC 
A02/MF A01; 1; GPO Dep. File Number DE85007196. 

From 5. DOE environmental protection information meet- 
ing; Albuquerque, NM, USA (6 Nov 1984). 

Criteria were developed for evaluating the participants’ ana- 
lytical results in the DOE Quality Assessment Program (QAP). 
Historical data from previous QAP studies were analyzed using de- 
scriptive statistical methods to determine the interlaboratory preci- 
sion that had been attained. Performance criteria used in other simi- 
lar programs were also reviewed. Using these data, precision values 
and control limits were recommended for each type of analysis per- 
formed in the QA program. Results of the analysis performed by 
the QAP participants on the November 1983 samples were statisti- 
cally analyzed and evaluated. The Environmental Measurements 
Laboratory (EML) values were used as the known values and 3- 

sigma precision values were used as control limits. Results were 
cavities by 26 participating laboratories for 49 different radionu- 
clide-media combinations. The participants reported 419 results and 
of these, 350 or 84% were within control limits. Special attention 
was given to the data from gamma spectral analysis of air filters 
and water samples. Both normal probability and box plots were 
prepared for each nuclide to help evaluate the distribution of the 
data. Results that were outside the expected range were identified 
and suggestions made that laboratories check calculations, and pro- 
cedures on these results. 6 tables. 
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plemental food. Ormiston, B.G. (State Univ. of New York, 
Stony Brook (USA). t. of Ecology and Evolution). Jul 
1984. Contract AC02-76CH00016. 1lp. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85007561. 

The role of food supply in determining P. leucopus habitat 
suitability was investigated in xeric upland (oak-pine) forest habitat, 
which previously has been shown to be relatively unfavorable for 
white-footed mice in summer. Food (Purina 5001 lab chow) was 
available to mice that visited feeders placed at 40 m intervals on 
two of four one-ha trapping grids. Grids were censused by trapping 
for three consecutive days prior to and following the treatment 
period, which occurred for about 30 days in July 1981. Population 
density increased on food supplied relative to control grids follow- 
ing treatment, but not significantly so. Adult sex ratio was nearer to 
unity in food augmented areas compared with control areas, which - 
tended to yield more males than females. Significantly greater pro- 
portions of adult males and females were reproductive in food sup- 
plied relative to control areas after the treatment period. The re- 
sults suggest that upland habitat is relatively food deficient in 
summer, and that the habitat occurrence of breeding P. leucopus 
depends in part on food supply. The significance of these findings 
for population organization and regulation in this species is dis- 
cussed. 26 references, 1 figure, 2 tables. 


19065 Pollen morphology and plant taxonomy of white 
oaks in eastern North America. Solomon, A.M. (Oak Ridge 
National Lab., TN). American Journal of Botany; 70: No. 4 
481-494(Apr 1983). Contract W-7405-ENG-26. 

An evaluation of possible approaches to fossil oak pollen 
identification utilized scanning electron microscopy to examine 
exine-surface features of 171 collections, representing 16 Quercus 
subgenus Lepidobalanus species and varieties of eastern North 
America. Twenty qualitative pollen morphological characters were 
defined and tabulated for each of 217 pollen grains. The data were 
subjected to cluster analysis and cluster diagrams were compared 
with published white oak taxonomy. Pollen morphology and plant 
taxonomy compared well in series of the subgenus Lepidobalanus 
due primarily to consistency of character presence and absence 
within species and varieties. Pollen morphology of white oaks ap- 
pears to reflect plant systematics above the species level. Use of 
routine SEM analysis to identify series of white oaks among fossil 
pollen grains likely will yield valid results. 38 references. 


19066 Ordination of simulated complex forest succession: 
a new test of ordination methods. Ailen, T.F.H.; Shugart, 
H.H. (Univ. of Wisconsin, Madison). Vegetatio; 51: 141- 
155(1983). 

A model of a 1/12th ha forest stand, FORET, generated 
10,000 years of simulated species succession. Approximately the 
first third of these results were analyzed by principal component 
analysis as if they were collected field data to give the trajectory of 
the community particle in a collapsed species space. The ordination 
axis orientation was performed on a dispersion matrix and correla- 
tion matrix between species. In both cases, however, the eigen vec- 
tors were applied to the data matrix which had not been trans- 
formed to unit species variance. This facilitated comparison of spe- 
cies dispersion and correlation structure; it emerged they were very 
different. Correlation structure gave large weights to understory 
species while dispersion emphasized the dominant overstory spe- 
cies. This implies a decomposition of simulated stand behavior into 
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overstory and under story, even though such decomposition was 
not formally built into the model. This decomposition would seem 
to pertain to real vegetation. Principal component analysis was able 
to express insightful differences between data structure with and 
without the unit variance transformation implicit in the correlation 
matrix. This flexibility of the ordination method proved valuable in 
uncovering unsuspected ordering principles in the model. Complex 
simulated data allow the ordination technique to demonstrate its ca- 
pacity to generate new hypotheses, which hypothses can then be 
simply validated by a return to the structure of the model but with 
the hindsight of the analysis. The generation of new hypotheses is 
not possible if the simulation is of a simple coenocline; on the other 
hand, ordination of test field data does not allow the simple valida- 
tion of new hypotheses, for in the field there is not a defined algo- 
rithm to which the researcher can return. 30 references, 11 figures. 


19067 Primary production and canopy cover in bitter- 
communities. Rickard, W.H.; Sauer, R.H. 
(Pacific Northwest Lab., Richland, WA). Northwest Science; 
56: No. 3, 250-256(1982). Contract AC06-76RL01830. 
Aboveground grass and forb production averaged 126 g m=? 
yr~1 and ranged between 10 and 195 grams over a four year period 
1975-1978. The low production year was 1977, a year of extreme 
drought. Production was not significantly different between un- 
burned sites and burned sites five years post burning (1970). 
Canopy cover and species composition were similar on burned and 
unburned sites except for the shrubs, bitterbrush (Purshia tridentata) 
and sagebrush (Artemisia tridentata), which were killed by burning. 
There was no indication that shrubs were invading the burned areas 
as seedlings or vegetatively through sprouting. The implications of 
burning and mule deer (Odocoileus hemionus) management are 
briefly discussed. 


5102 Chemicals Monitoring And Transport 


REFER ALSO TO CITATION(S) 17875, 18058, 18610, 19053, 19057, 19085, 
19088, 19224, 19233 


19068 (DOE/ER—0217) Selection of organic chemicals 
for subsurface transport research. Zachara, J.M.; Felice, L.J.; 
Riley, R.G.; Harrison, F.L.; Mallon, B.; Wobber, F.J. (Pa- 
cific Northwest Labs., Richland, WA (USA); Lawrence 
Livermore National Lab., CA (USA)). Dec 1984. Contract 
AC06-76RL01830. 53p. NTIS, PC A04/MF A0l1; GPO 
Dep. File Number DE85007876. 

Model compounds have been selected for research on geo- 
chemical and biochemical processes controlling movement and at- 
tenuation of organic chemicals in the subsurface environment. The 
compounds represent chemical classes that are of concern to human 
health or may degrade water quality, that are environmentally 
mobile or persistent, and that are present in wastes or anticipated in 
the future from a number of emerging energy technologies. At 
present, the model compounds selected for the subsurface program 
represent a preliminary set of experimental materials that may 
evolve as the need arises. The selection is designed to guide rather 
than restrict research and to facilitate integrate basis scientific in- 
vestigations of processes controlling subsurface movement, attenu- 
ation, and transformation of organic compounds and mixtures. 
Other compounds that differ from the model compounds in struc- 
tural properties may be included to test new hypotheses on impor- 
tant subsurface physicochemical and microbiologic reactions affect- 
ing transport. New compound classes may also be added as infor- 
mation develops on the organic composition of energy and defense 
wastes. The compound classes differ in structural properties and 
chemical functionality and will be used to probe important mecha- 
nisms involved in adsorption/desorption and degradation. By using 
compounds within classes that systematically span ring number and 
solubility, the research will bracket the subsurface behavior of the 
class and, thus, allow for comparisons between chemical classes of 
different functionality. 56 references, 7 figures. 
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19069 pe ag enn Estimation of spatial patterns 
environmental contaminants | 


= eee 
Northwest Labs., 
USA.” Now mm = Contract AC06-76RL01830. 43p. 
cee PC A03/MF A01; GPO Dep. 
File Number DEE 


From 188. Pr de Midian Cumniin Wile 


Pa en ba aad oe aa 

is a relatively new statistical approach to spatial esti- 
peers tiny mgr coed, eta, Aromgcee 
best linear unbiased estimator. The derivation of the kriging 


weights takes into account the proximity of the observations to the 


trend (or drift) in the observations. Additionally, kriging provides a 
variance estimate that can be used to construct a confidence inter- 
val for the kriging estimate. This paper will discuss the assumptions 
made in kriging and the derivation of the kriging estimator and 
variance. The application of kriging is demonstrated with lead 
measurements in soil cores from two sites near iead smelters and a 
third site in a control area. 21 references, 22 figures. 


19070 (RISO-M—2443) M proc- 
National Lab., 


esses in soil systems. Mo 
Roskilde we ARTE he 1984. " 43p. NTIS (Us Sales 
Only), PC A03/MF AO0O1. File Number DE85780236. 


EFP-82. 


A subroutine (SOILBIO) has been set up. The object of this 
model has been to introduce a simple model description of the most 
important microbiological processes in the soil in relation to the 
acidification processes. A set of equations describes the pool of 
dead organic matter (carbon) in an agricultural soil system and the 
contents of organic N, S, P, Ca, Mg, K, Na, Cl, and Cd as an ex- 
ample of a heavy metal. Equations for the decomposition of organ- 

decomposition, 


ic matter as a consequence of aerobic anaerobic sul- 
phate reduction and anaerobic denitrification is described as a func- 
tion of the substrate (organic carbon, SO,-~, NO3~), soil tempera- 
ture and pH. For the nitrification process ammonium is the sub- 
strate. A proton (H*) release/consumption as a consequense of or- 
ganic matter decomposition has been introduced to obtain ionneu- 
trality in the soil compartment, and the amount of H* consumed or 
released by the different microbiological processes is described. 


19071 (RISO-M—2445) Water chemistry in soil systems. 
Brodersen, K. (Risoe National Lab., Roskilde (Denmark)). 

1984. 71p. NTIS (US Sales Only), PC A04/MF AOl. 
File Number DE85780233. 

The theoretical basis for the development of a model de- 
scribing hydrology and water chemistry in top soil layers is de- 
scribed. The purpose of the model is to simulate the effect of acid 
rain or the deposition of polluting materials such as cadmium. The 
soil layers are treated as completely mixed compartments. A set of 
equations is presented taking into account the permanent and vari- 
able cation exchange capacity of the soil as well as the anion ex- 
change which may occur in special soil types. The lime potential 
concept is used in modelling permanent ion exchange. The carbon 
dioxide equilibria as well as precipitation or dissolution of chalk or 
gypsum in soil are also included. Some general considerations on 
complex chemistry of aluminium are given and a framework for 
later inclusion of slow weathering of silicate minerals is set up. 


19072 (RISO-M—2446) Modelling ion in agricul- 
tural Mortensen, P.B. (Risoe Nati Lab., eg; 
(Denmark)). “”y- 1984. 32p. NTIS (US Sales Only), PC 
A03/MF Rot ile Number DE85780234. 

EFP-82. 

A subroutine (PLANT) has been set up. The object of this 
model has been to introduce a simple model description of the 
uptake of nutrients, macroions, and heavy metals into different agri- 
cultural crops. Biomasses, water uptake, and root distribution are 
introduced as fixed tabullated values and used for calculation of ion 
uptake in crops. Equations describe the uptake of ions from the soil 
compartments and interception of ions from deposition. Wash off is 
described as a constant wash off rate. The subroutine calculate the 
ion concentration in the above ground biomass of ions considered 
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in the soil model NH,* + NOs~, SQ.-~, Ca**, Mg**, 
K*, Na*, Cl-, and Cd** and the acid or alkaline effect due to H* 
or OH™ release from the plant root system as a consequense of ion 
uptake. 


19073 ee ee Development of the program 
system ECCES for calculating environmental consequences 
from energy systems. Status report. Petersen, T. (Risoe Na- 
tional Lab., Roskilde (Denmark)). Sep 1984. 35p. NTIS (US 
Sales Only), PC A03/MF A0O1. File Number DE85780235. 

This report describes the status of the development of the 
ECCES program system. The ECCES system is intended to predict 
environmental impacts from a given energy production scenario in 


NOsub(x)) from sources via dispersion in the atmosphere and depo- 
sition on the ground to uptake in selected crops. The ECCES 
system contains submodels for dispersion and deposition, soil chem- 
istry, and uptake of ions in crops. These models are summarized in 
the present report and a few examples of calculations are shown. 


19074 Cadmium sorption and mobility in sludge-amended 
soil. Cline, G.R.; O'Connor, G.A. (New Mexico State 
Univ., Las Cruces). Soil Science; 138: No. 3, 248-254(Sep 
1984). Contract AC04-83AL21776. 

Cadmium sorption was examined in three soils that were un- 
amended, freshly amended, or preconditioned with gamma-irradiat- 
ed sewage sludge. Metal sorption in the same soils treated with a 
CaCh-extract of the sludge was also studied. Cadmium sorption 
was greatest in the unamended soils, less in soils preconditioned 
with sludge, and least in the freshly amended soils and sludge-ex- 
tract-treated soils. The authors attempted to explain the treatment 
effects on the basis of reduced free metal ion activity, but the expla- 
nations were not adequate. Despite the reduction in metal retention 
effected by various treatments, cadmium mobility was very limited. 
Short- or long-term leaching studies showed cadmium movement to 
be limited to 1 or 2 m below the zone of sludge (1°°Cd) incorpora- 
tion. Cadmium mobility is expected to be very limited in calcareous 
soils, regardless of sludge treatments. 24 references, 1 figure, 5 
tables. 


19075 Sorption of aniline on selected Alfisols from the 
eastern coal region. Zachara, J.M.; Felice, L.J.; Sauer, J.K. 
(Pacific Northwest Laboratories, Richland, WA). Soil Sci- 
ence; 138: No. 3, 209-219(Sep 1984). Contract AC06- 
76RL01830. 

The sorptive behavior of aniline was investigated in two 
— from eastern coal regions. Batch adsorption/desorption 

studies (soil/solution ratio 1:5, aniline concentration 25 to 400 pg/ 
ml) were performed on the prominent genetic horizons of each soil. 
Sorption was evaluated as a function of equilibrium pH and ionic 
strength (NazSO,) of the supporting electrolyte and on selected ho- 
rizons treated to remove organic materials (H2O2 oxidation) and 
secondary iron components (oxalate and DCB-extractable). The be- 
havior of aniline in the B horizons was concentration-dependent, 
and at higher concentrations (>75 pg/ml) sorption exceeded that 
of the upper or A horizons and was reversible. Aniline sorption 
was pH-dependent, reflecting different mechanisms and sites of 
sorption in the A and B horizons. Binding of aniline in the A hori- 
zons was greater below the compound pKa; maximum sorption in 
B horizons occurred above the pKa. Sorption in the A horizon was 
controlled primarily by partially irreversible interaction with organ- 
ic materials; the high degree of sorption in the lower horizons may 
have resulted from proton transfer reactions and binding of the ani- 
linium ion to interlayer areas of phyllosilicate minerals. 39 refer- 
ences, 5 figures, 2 tables. 


19076 Effects of acid and neutral sulfate salt solutions on 
forest floor arthropods. Craft, C.B.; Webb, J.W. (Oak Ridge 
National Lab., TN). Journal of Environmental Quality; 13: 
No. 3, 436-440(Jul-Sep 1984). Contract W-7405-ENG-26. 
Acidic and neutral SO,? solutions were applied to a mixed 
oak (Quercus spp.) forest floor on Walker Branch Watershed in 
eastern Tennessee to study effects of increased acid deposition on 
decomposer arthropods and arthropod regulation of P cycling. 
Treatments consisted of ambient (no applications), 2 x (low), and 10 
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x (high) annual atmospheric inputs of SOQ.7 (as K2SQ,) and H* 
plus SQ,*> (as KHSOQ,). Arthropods were sampled monthly in litter 
and mineral soil. Soils were analyzed for Bray No. 2P and for salt 
pH, NH,Cl exchangeable Al** and K*, and water-extractable 
SO.7. Over a 14-month period, the number of forest floor ma- 
croarthropods averaged 19% lower in the high SQ,?" salt treatment 
compared with the control. Macroarthropod fungivores also were 
adversely affected by the high SO,? salt treatment and by the high 
and the low KHSQ, treatments. The effects of the high SQ. 
treatment on macroarthropods may have resulted from a salt effect 
caused by the concentrated K2SO, applications. Microarthropod 
numbers increased significantly in response to the low KaSO, addi- 
tions and to the high and low KHSO, treatments. Mi 

fungivores, predators, and detritivores responded similarly. Com- 
parison of microarthropod densities and soil K* concentrations sug- 
gested that the response resulted from a direct fertilizer effect of 
K* on arthropods or indirectly from an effect on micro-organi 
Analysis of litter leachate during a single treatment interval (5 
weeks) indicated that only 31% of the H* applied in the high 
KHSO, treatment reached the mineral soil. 


19077 Estimating adsorption of polycyclic aromatic hy- 
drocarbons on soils. Dzombak, D.A.; Luthy, R.G. (Massa- 
chusetts Inst. of Tech., Cambridge). Soil Science; 137: No. 5, 
292-308(May 1984). Contract FG22-80PC30246. 

This paper presents a synthesis of information available on 
the adsorption of polycyclic aromatic hydrocarbons (PAH) in 
water/soil systems. Included is an analysis of how limited adsorp- 
tion data for PAH on soils may be used in conjunction with PAH 
molecular characteristics to predict adsorption properties for a wide 
range of PAH and soils. Also presented is an evaluation of proce- 
dures that enable prediction of adsorption characteristics of PAH 
on soils based on soil organic carbon content and physical chemical 
or structural characteristics of the particular compound. 60 refer- 
ences, 4 figures, 4 tables. 


Applicability of the RF-Furnace technique for AA 
and AE analyses of trace elements in environmental a 
Talmi, Y., Crosmun, R. (Oak Ridge National Lab. 
Trace Substances in Environmental Health; 7: 379-385(1973). 
(CONF-730613—). 

From 7. annual conference on trace substances in environ- 
mental health; Columbia, MO, USA (12 Jun 1973). 

The application of the RF-Furnace for direct analysis of 
solids or evaporated solutions by atomic emission and atomic ab- 
sorption spectrometry is described. Various sample pretreatment 
procedures for environmental as well as inorganic samples are com- 
pared. Direct analysis of solids is possible but precision and accura- 
cy are limited by the inhomogeneity of the solid microsample. Ac- 
curacy on the order of 8% has been obtained with real environ- 
mental samples. Absolute sensitivities on the order of 10-*° to 
107*g have been obtained for Cd, Zn, Pb and Cu. Since samples 
can be introduced at a rate of several per minute the method shows 
great potential for routine analysis. 13 references, 3 figures, 5 tables. 


5103 Radioactive Materials Monitoring And Transport 


REFER ALSO TO CITATION(S) 17975, 17982, 18059, 19061 


19079 (PNL-SA—12439) Current practices in environ- 
mental radiological surveillance at US Department of Energy 
nuclear facilities. Hawley, K.A.; Washburn, D.K.; Jaquish, 
R.E. (Pacific Northwest Labs., Richland, WA (USA)). Nov 
1984. Contract AC06-76RL01830. 14p. (CONF-841187—34). 
NTIS, PC A02/MF A0Ol1; GPO Dep. File Number 
DE85006888. 

From 5. DOE environmental protection information meet- 
ing; ae. NM, USA (6 Nov 1984). 

The US Department of Energy (DOE) conducts nuclear-re- 
lated activities at several facilities throughout the United States. 
These facilities are operated under contract to DOE by universities, 
industrial firms, and research organizations. Each contractor is re- 
quired to operate in accordance with applicable environmental and 
effluent regulations and to document the potential impact of their 
operations by conducting routine surveillance programs in the vi- 
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cinity of their facilities. The results of the monitoring programs are 
published in reports provided annually to the DOE. This paper, 
based on a review of recent annual reports, provides an overview 
of current environmental surveillance practices at the major DOE 
nuclear sites. Various aspects of environmental monitoring pro- 
grams are reviewed and summary information provided. The radio- 
logical dose estimates, as calculated for each site, are presented. 
Nuclide-specific contributions to dose and dose estimates for the 
maximally exposed individual and for the general population living 
within 80 km of each site are also presented. Data from previous 
years’ reports are used to provide a historical perspective on the ra- 
dioactive effluents and the resulting estimated radiation doses. 31 
references, 3 figures, 4 tables. 


5105 Site Resource And Use Studies 


REFER ALSO TO CITATION(S) 17875, 18020, 18022, 18023, 18024, 18029, 
18035, 18036, 18037, 18039, 18040, 18041, 18042, 18043, 18044, 19087, 19088 


19080 (BMI/ONWI—543) Threatened and 

wildlife survey: Vacherie Dome area, Louisiana. (Bechtel Na- 
tional, Inc., San Francisco, CA (USA)). Jan 1985. Contract 
AC02-83CH10140. 46p. NTIS, PC A03/MF A001; GPO 
Dep. File Number DE85007845. 

Review of the available literature concerning the previous 
distribution of animals now considered to be threatened or endan- 
gered suggests that the following species may once have occupied 
the project area in Webster and Bienville Parishes, Louisiana: Flori- 
da panther, bald eagle, Arctic peregrine falcon, red-cockaded 
woodpecker, ivory-billed woodpecker, red wolf, and Eskimo 
curlew. The Louisiana pine snake is not officially listed at this time 
although it is considered to be a candidate for inclusion on the fed- 
eral list pending further research on its population and distribution. 
Based on previous experience within northwestern Louisiana and 
other recent evidence, it is concluded that the red-cockaded wood- 
pecker (Picoides borealis) is the only animal listed or proposed as 
threatened or endangered which may actually now be found there. 


52 ENVIRONMENTAL SCIENCES, 
AQUATIC 


5201 Basic Studies 
REFER ALSO TO CITATION(S) 19277 


19081 (EGG-PBS-——6782) characterization 
of Birch Creek Basin. Koslow, K.N. (EG and G Idaho, Inc., 
Idaho Falls (USA)). Dec 1984. Contract ACO7-76ID01570. 
8 to Agee A03/MF A01; 1; GPO Dep. File Number 


A hydrological characterization of the Birch Creek Basin 
has been conducted to analyze the flood potential from Birch Creek 
on the Idaho National Engineering Laboratory (INEL). Birch 
Creek originated from springs below Gilmore Summit, between the 
Lemhi and Beaverhead Mountain Ranges, and flows in a southeast- 
erly direction onto the Snake River Plain. The channel leads to a 
depression on the INEL site knows as the Birch Creek Playa. Birch 
Creek flows reach the playa only in years of high spring runoff. 
Test Area North (TAN) is located in this depressional area. This 
study provides a detailed description of the Birch Creek Basin in- 
cluding a flood-frequency analysis, PMF computation and local 
basin snowmelt analysis to determine the possible flood potential 
near TAN. 8 references, 6 figures, 6 tables. 


19082 (FWS/OBS—84/13) Atlas of wading bird and sea- 
bird nesting colonies in coastal Mississippi, and 
Alabama: 1983. Keller, C.E.; S low, J.A.; Greer, R.D. 
(Fish and Wildlife Service, idell, LA (USA). National 
Coastal Ecosystems Team; Louisiana t. of Natural Re- 
sources, Baton Rouge > (USA ). Coastal it Sec- 
tion). Jul 1984. 133p. NTIS, PC A07/MF AO1. File Number 
TI85900580. 
Actial serveys of weterbied colonies in cosstal Lovisions, 
Mississippi, and Alabama were conducted in May and June of 1983. 
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The major objective of these surveys was to provide up-to-date lo- 
cations of active colony sites. Historic colony sites reported in 1976 
and 1978 were checked and additional areas were searched for new 
colonies. The location, species composition, habitat and an overall 
estimate of colony size were recorded for each of the 188 active 
colonies observed in 1983. Locations were mapped on both 
1:250,000 and 1:24,000 scale maps. 


19083 (LA-UR—85-567) Numerical modeling of Waianae 
Harbor. Mader, C.L.; Lucas, S. (Los Alamos National Lab., 
NM (USA); Hawaii Univ., Honolulu (USA)). Jan 1985. 
Contract W-7405-ENG-36. 12p. (CONF-850153—1). NTIS, 
PC A02/MF AOI; 1; GPO Dep. File Number DE85007667. 

From Aha Huliko - a Hawaiian winter workshop; Honolulu, 
HL TR ee 

The Waianae problem is an example of the use of nu- 
Seat Ge enter dr eats of aacaeenieaninicas 
Hawaii to assist in the evaluation of oceanographic fluid dynamic 
flow problems. The numerical techniques are available to assist in 
the modeling of many problems of interest to the Hawaii Ocean 
Experiment. One application that has received considerable effort is 
the formation, propagation, and run-up of tsunami waves. The 
interaction of tsunami waves with the island chain is an important 
problem that needs more study. The models can be used to study 
storm surge interaction with the Hawaii ii islands and current and cir- 
culation around and through the islands. It is important that the 
sodsie cinor toaciigad teapuaadene det Ulead tea eaten es 
models, since they are inappropriate for of the problems of 
intheatt 00 the Hatepil’ Osean Eupadiaaet. 6 ¢ ailiaels; 5 fous 


19084 Organic matter budgets for stream ecosystems: 
problems in their evaluation. Cummins, K.W.; Sedell, J.R.; 
Swanson, F.J.; Minshall, G.W.; Fisher, S.G.; Cushing, C.E.; 
Petersen, R.C.; Vannote, R.L. (Oregon State Univ. Corval- 
lis). pp 299-353 of Stream ecology. Barnes, J.R.; Minshall, 
G.W. (eds.). New York, NY, USA. Plenum Publishing Cor- 
poration (1983). Contract AT06-79EV 10004. 

The conceptual and practical problems associated with the 
construction of energy budgets for aquatic ecosystems are dis- 
cussed. The temporal and spatial problems in estimating and inter- 
preting stream organic matter budgets are discussed, including the 
discharge history of streams, and the relationships between organic 
matter export and decomposition. Storage processes which operate 
in streams are also discussed. 


5202 Chemicals Monitoring And Transport 


REFER ALSO TO CITATION(S) 17863, 17875, 17925, 18507, 18508, 18512, 
19068, 19093, 19096, 19233, 19254, 19255 


19085 (DOE/ER—0215) Princeton University ——- 
on subsurface of energy-related organic chemicals, 

Pinder, G.F.; — W.G.; Wobber, F.J. (Princeton Univ., 
NJ (USA)). 1984. 29p. (CONF-8405297—Summ.). 
NTIS, PC A03/MF A0l; 1; GPO Dep. File Number 
DE85007875. 

From Workshop on subsurface transport of -related 
organic chemicals; Bedminster, NJ, USA (21 May 1984). 

This summary is intended for a scientific audience. It was as- 
sembled by Drs. George Pinder and William Gray of Princeton 
University to synthesize several days of scientific discussion about 
research issues in biogeochemistry and hydrology. eo 
nation of scientific presentations and small group discussion, all par- 
ticipants at a seminar organized by Princeton University were ex- 
posed to scientific aspects of subsurface transport of organic chemi- 
cals that were peripheral to their primary research interests. Using 
this approach, a multidisciplinary view of long term research needs 
emerged at the meeting. 37 references. 


19086 (USGS-CIRC—910) Evidence for acid-precipita- 
tion-induced trends in stree™s at 

Mark stations. Smith, R..1.; 

Survey, Reston, VA (USA)). 1983. 16p. US Geo 
Survey, 604 South Pickett St., Alexandria, VA 22304. File 
Number T1I85900594. 
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were determined in 34 sediment samples representing 10 cores. The 
cores were taken at 2.4-km intervals along the length of the Cal- 
Sag using a gravity corer. The cores (107 to 173 cm in length) 
were divided into sections representing approximately 30 to 50 cm 
of core depth each. Each of these sections was sampled by compo- 
siting a sample from along its length. Silt and clay content were de- 
termined in addition to the concentrations of the 11 trace metals. 
Trends in the metal concentration data suggested that As and Hg 
had a different source and/or history in the Cal-Sag sediments than 
Ba, Cd, Cr, Cu, Pb, and Zn. Nickel, selenium, and silver levels 
were determined for 10 of the samples. Implications of trace metal 
levels in terms of using Cal-Sag sediments’ as a plant-growth 
medium in mined land reclamation are discussed. Zinc levels may 
preclude use of Cal-Sag sediments for the production of some spe- 
cific Zn-sensitive agronomic crops and may require long-term mon- 
itoring after placement in productive use to allow management of 
potential Zn phytotoxicity. Mean total trace metal concentration 
values for this Cal-Sag sediments sampling were (mg/kg): As, 19; 

9.4; Cr, 110; Cu, 120; Pb, 510; Hg, < 0.42; Ni, 38; Se, 

and Zn, 2580. 


Mined land oe os egy oe using polluted urban navi- 

waterway sediments. ere Van Luik, A. (Ar- 

gonne National Lab., IL). Journal of Environmental Quality; 
: No. 3, 415-422(Jul-Sep 1984). 

Maintenance dredging ne produces an estimated 
15,000 m* of sedimentary material from the Calument-Sag Channel 
(Cal-Sag) annually. To determine the suitability of this dredge ma- 
terial for use in the reclamation of abandoned mined lands, 10 sedi- 
ment samples were taken at 2.4-km intervals along the length of the 


ments, and composite samples were taken along the length of each 
subsample. Organic pollutant concentrations as well as silt and clay 
contents were determined. No significant correlations existed be- 
tween each organic pollutant concentration and sediment sample 


the expected (95%) maximum value for these pollutants in Cal-Sag 
dredged material (volatile solids: 9.85 and 13.1 mg/kg; oil and 
grease: 11.9 and 22.7 g/kg; total phenols: < 2.4 and < 4.8 mg/kg; 
total polychlorinated biphenyls (PCB's): 7.0 and 17 mg/kg). 
Polycyclic aromatic hydrocarbon (PAH) levels were determined 
Cal-Sag sediment samples. Measured parent PAH 

compound levels (46 compounds) exceeded 80 mg/kg in only one 
Alkyl-substituted PAH compound concentrations were 


Preservation of dilute mercury solutions. Feldman, 
G. (Oak Ridge National Lab, » TN). Trace Substances in En- 
lealth; 7: 395-400(1973). (CONF-730613—). 
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From 7. annual conference on trace substances in environ- 
mental health; Columbia, MO, USA (12 Jun 1973). 

Distilled water solutions containing 0.1 - 10.0 ng Hg/ml 
were stored for ten days in glass and polyethylene containers. 
Those which were untreated or treated with HNOs, HsSQ, + 
KMnQ, or K2Cr.0; lost substantial fractions of their mercury in 
this period. Solutions stored in polyethylene and treated with 5% 
(v/v) HNOs + 0.05% Cr2O;~? stayed at full strength for at least 
ten days. Solutions stored in glass and treated with 5% (v/v) HNOs 
+ 0.01% CrO,~? stayed at full strength for as long as five months. 
The causes of losses in distilled and natural water samples are dis- 
cussed. 9 references, 9 figures. 


19090 Determination of trace organic contaminants by 
high-resolution liquid chromatography. Pitt, W.W. Jr.; Soot 
C.D.; McBride, M.D. (Oak Ridge National Lab., 

Trace Substances in Environmental Health; 7: 409-414(1973). 
(CONF-730613—). 

From 7. annual conference on trace substances in environ- 
mental health; Columbia, MO, USA (12 Jun 1973). 

Degradation of the nation’s water resources by biochemicals 
and other organic materials is a crucial environmental problem, 
complicated by the variety, highly diverse nature and concentration 
of such contaminants. Development of instrumentation to determine 
the individual molecular contaminants is urgently needed if we are 
to understand and combat this problem. Automated high-resolution 
liquid chromatographs, which were previously developed for the 
analysis of the molecular biochemical constituents in human body 
fluids, have been applied to the analysis of various polluted waters. 
Samples of polluted natural waters were collected at different sites, 
concentrated up to 10,000-fold and chromatographed on a high- 
pressure anion exchange column. Monitoring of the column eluate 
for ultraviolet absorbance and cerate oxidizability revealed the pres- 
ence of numerous organic contaminants at concentrations less than 
1 pg/liter. 10 references, 2 figures, 3 tables. 


5203 Radioactive Materials Monitoring And Transport 


REFER ALSO TO CITATION(S) 17975, 18005, 18009, 18017, 18019, 18021, 
18024, 18026, 18032, 18034, 18038, 18049, 18051, 18053, 18059, 18063, 18512, 
19063, 19079, 19224, 19271 


19091 (BMI— 1984-048, pp 58-80) Models for the detec- 
tion and analysis of radioecological processes in rivers and 
oceans. Feldt, W. Oct 1984. (In German). NTIS (US Sales 
Only), PC A08/MF A0Ol. File Number DE85750777. 
(CONF-8405263—). 

From Information meeting on radiation protection research; 
Bonn, F.R. Germany (30 May 1984). 

A short review is given in some examples on the research in 
the field of aquatic radioecology. The problems in calculating the 
sedimentation of radioactive materials are described. Measurements 
of the uptake of radionuclides in fishes of the rivers, the North Sea 
and in deep sea fish are given. 


19092 (DOE/EV/10306—1) Integrative study of the be- 
havior of transuranic elements in the marine environment. 
Progress renort, June 1, 1983-May 31, 1984. Choppin, od 
Morse, J.W. (Florida State Univ. Ms Tallahassee (USA); T 

A and M Univ., College Station (USA)). 1984. Contain 
AS05-79EV 10306. 18p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE85008095. 

This study defines the redox and complexed species of acti- 
nide elements dissolved in seawaters. The sorption kinetics of actin- 
ides in different oxidation states to various common mineral sur- 
faces found in marine systems is also studied. In the absence of or- 
ganics (artificial seawater), the halflife for reduction of 
plutonium(V) was 98 days in the absence of light and 50 days upon 
regular exposure to daylight. For natural seawater the reduction 
halflife in solutions kept in the dark was 32 days while those ex- 
posed to daylight showed very little reduction. The photolysis of 
the organic material may result in the production of an oxidant 
such as H2O: which may counter natural reducing properties of the 
humic materials, resulting in a relatively stable Pu(V) concentration 
in surface seawater. The kinetics and mechanisms of actinide com- 
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desorption of the Pu(VI) so that the dominant species remaining on 
the surface is Pu(IV). 


19093 ——- Influence of P-Reactor 
the of Par Pond: a literature review. Wilde, 
E.W.; bog L.J. (Du Pont de Nemours (E.I.) and Co., 
Aiken, SC (USA). Savannah River Lab.). Feb 1985. Con- 
tract AC09-76SR00001. 225p. NTIS, PC Al0/MF AOl; 1 
GPO Dep. File Number DE85007793. 

Par Pond is a 1012 hectare reservoir that was constructed in 
1958 to provide cooling water for Savannah River nuclear reactors. 
The purpose of this report is to summarize all known studies on the 
Par Pond system and point out demonstrable or probable effects 
that can be correlated with reactor operations. Reactor operation 
effects the Par Pond through: (1) pumping, (2) thermal 
alteration, and (3) the addition of Savannah River makeup water. 
The influence of each of these factors is discussed. 108 references, 
24 figures, 34 tables. (MF) 


5204 Thermal Effluents Monitoring And Transport 
REFER ALSO TO CITATION(S) 19093 
5205 Site Resource And Use Studies 


REFER ALSO TO CITATION(S) 17979, 17995, 18020, 18023, 18037, 18039, 
18040, 18041, 18042, 18044 


5206 Regulations 


REFER ALSO TO CITATION(S) 18507 


53 ENVIRONMENTAL-SOCIAL ASPECTS 
OF ENERGY TECHNOLOGIES 


5301 Social And Economic Studies 
REFER ALSO TO CITATION(S) 17978, 18096 


19094 (BMI/ONWI—565) Socioeconomic 

report for Louisiana. (Bechtel National, Inc., Oa Ridge 
TN (USA)). Dec 1984. Contract AC02- 83CH10140. 178p. 
NTIS, PC A09/MF AOl1; 1; GPO Dep. File Number 
DE85007745. 

The Civilian Radioactive Waste Management Program is au- 
thorized to develop terminal waste storage facilities in deep, stable 
geologic formations for high-level nuclear wastes. Domed salt for- 
mations in the Gulf Interior Salt Dome Region are among areas 
under consideration for repository sites. Within this region, Va- 
cherie Dome in northwestern Louisiana is being evaluated as a po- 
tential repository site. This document presents socioeconomic base- 
line data for an 11-parish area (50-mile radius) surrounding Va- 
cherie Dome that potentially would be affected by repository de- 
velopment. Information presented provides part of the technical 
basis upon which socioeconomic impacts can be assessed and repos- 
in this data base report is based on published federal and state data 


55 BIOMEDICAL SCIENCES, BASIC STUDIES 
5502 Biochemistry 


5302 Assessment Of Energy Technologies 
REFER ALSO TO CITATION(S) 19181 


19095 ee ee eee ae ne coe 
ses for the Assistant for Environment. Final report. 
Germantown, MD (USA). Eastern Tech- 


nical Biv) dan 
~ Jan 1982. Contract eae ie 5Op. 
A03/MF A01l; GPO Dep. Number 


The Ai technical assistance to 


Office of Environmental Assessments, Office of Health and Envi- 
ronmental Research, and Office of Program Coordination and Man- 
agement Support. This document is a summary of that work. 


19096 (EPA—910/9-85-125) National Surface Water 
musnt. Dade (Baviscemadtel Hiatiatien Ageeer. Washing- 
ee ae ee eee ee 
vironmental Protection Agency, Seattle, WA SA). 1 1 
Mar 1985. 1708, NTIS, PC A08/MF AOl. File Number 
T1I85901107. 

The US Environmental Protection Agency (EPA) is propos- 
ing to sample 498 lakes in federally designated wilderness areas and 
national parks during the western part of the National Surface 
Water Survey (NSW). The NSWS has been undertaken to provide 
high quality data for evaluating the nature and extent of acid depo- 
sition throughout the United States. Sampling protocols established 
for the national survey call for the use of helicopters to gain access 
to lakes for sampling. Helicopters have already been used in the 
eastern and midwestern parts of the survey. The US Forest Service 
(FS) and the National Park Service (NPS) will have to decide 
which sampling plan for wilderness areas, if any, can be approved 
under the Wilderness Act of 1964. This Environmental Assessment 
(EA) has been prepared to evaluate the environmental conse- 
quences of alternative means of gaining access to wilderness areas 
to meet the objectives of the NSWS. Based on this evaluation, 
EPA has reviewed the possible sampling alternatives and reached a 
conclusion on the preferred alternative. This assessment is being 
provided to the FS and the NPS for their use in evaluating the al- 
ternatives, including EPA's preferred one. As a result of its evalua- 
tion, EPA believes that wilderness area lakes should be included in 
the survey and that the preferred means of access is using helicop- 
ters. 94 references, 14 figures, 18 tables. 


55 BIOMEDICAL SCIENCES, BASIC 
STUDIES 


REFER ALSO TO CITATION(S) 19185 
5501 Behavioral Biology 
REFER ALSO TO CITATION(S) 19541 


5502 Biochemistry 


REFER ALSO TO CITATION(S) 18827, 19237, 19246 


19097 it cee eae Studies on the control of 
plant cell enlargement by cellular parameters. Progress 
report, July 1, 1983-June 30, 1984, Cleland, R.E. (Washing- 


ton Univ., Seattle (USA). Dept. of Botany). 9 Jul 1984. 
Contract AT06-70ER73019. 18p. NTIS, PC A02/MF AO}; 
GPO eg File Number DE85007821. 

This report summarizes progress made on this project from 
July 1, 1983 to June 30, 1984. ‘Specific subjects discussed include: 
(1) the effects of auxin in ATP-driven proton transport; (2) recon- 
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stitution of fusicoccin-sensitive membrane vesicles; (3) measurement 
of wall yield threshold and the growth-effective turgor; (4) the 
rapid inhibition of lipid peroxidation by IAA; and (5) is the proton 
pump of Avena coleoptiles electrogenic. 3 figures, 7 tables. 


19098 (LBL—18887) I. RNA A-to-Z transitions and 
DNA B-to-Z transitions. II. Circular intensity differential 
scattering of cholesteric liquid crystals. Hall, K.B. (Law- 
rence Berkeley Lab., CA (USA)). Dec 1984. Contract 
ACO3-76SF00098. 166p. NTIS, PC A08/MF A0Ol1; 1; GPO 
Dep. File Number DE85007660. 

The thesis is composed of two parts: Part I describes the 
conformational transitions of DNA and RNA from right-handed 
helices to left-handed helices. These transitions, referred to as B-to- 
Z for DNA and A-to-Z for RNA, are effected by specific solvents 
and temperatures. Various spectroscopic methods show the details 
of the transition, with near ultraviolet circular dichroism (CD) indi- 
cating the differences in the transition moments between the DNA 
and RNA, and nuclear magnetic resonance (NMR) and vacuum ul- 
modynamic parameters for the DNA polymer transition are calcu- 
lated, indicating that the transition is not isoenthalpic as previously 
postulated. A tetramer of RNA, rCGCG, is used for obtaining ther- 
modynamic data on the RNA A-to-Z transition. This short se- 
quence also appears to adopt a left-handed structure, but thermody- 
namic data indicates that the A-form is more favorable. Part II de- 
scribes the circular differential scattering (CIDS) of cholesteric 
liquid crystals. These compounds have a natural helical order, with 
enormous scattering power. The scattering patterns obtained from 
the liquid crystals are influenced by the helical such as 
pitch and handedness, as predicted by the theory. It is hoped that 
these model compounds will provide information for the interpreta- 
tion of the CIDS spectra obtained for biological samples, such as 
gels of DNA or oriented viruses. 


19099 Do inhibitor studies demonstrate a role for 
poly(ADP-ribose) in DNA repair?. Cleaver, J.E.; Milam, 
K.M.; Mor; W.F. (Univ. of California, San Francisco). 
Radiation Research; 101: No. 1, 16-28(Jan 1985). Contract 
AC03-76SF01012. 

3-Aminobenzamide, an inhibitor of poly(ADP-ribose) synthe- 
sis, has been commonly used in attempts to demonstrate a regula- 
tory role for the polymer during a late stage of repair. When a 
range of inhibitor concentrations was used paradoxical results were 
obtained. Up to 1 mM, 3-aminobenzamide appeared to reduce 
DNA break frequencies in cells damaged by methyl methane sul- 
fonate; at doses of 2 mM and above, it appeared to increase break 
frequencies. In the high concentration range, many nonspecific side 
effects and cellular toxicity predominate. Evidence used to assert a 
role for poly(ADP-ribose) synthesis during ligation has usually been 
derived from experiments using high concentrations of 3-aminoben- 
sind eal Wade ceeet-hu atttivaneé $0 teal aie aftiman The cellu- 
lar effects of 3-aminobenzamide are therefore complicated by non- 
specific effects over a commonly used concentration range and evi- 
dence for a specific regulatory role of poly(ADP-ribose) in DNA 
repair is weak. 


19100 Triazine herbicide resistance in the photosynthetic 
bacterium Rhodopseudomonas sphaeroides. Brown, A.E.; Gil- 
bert, C.W.; Guy, R.; Arntzen, C.J. rpms ang Univ., AL). 
Proceedings of the National Academy of Sciences of the "United 
States of America; 81: No. 20, 6310-6314(Oct 1984). Contract 
AC02-76ER01338. 

The photoaffinity herbicide azidoatrazine (2-azido-4-ethyla- 
mino-6-isopropylamino-s-triazine) selectively labels the L subunit of 
the reaction center of the photosynthetic bacterium Rhodopseudo- 
monas sphaeroides. Herbicide-resistant mutants retain the L subunit 
and have altered binding properties for methylthio- and chloro-sub- 
stituted triazines as well as altered equilibrium constants for elec- 
tron transfer between primary and secondary electron 
We suggest that a subtle alteration in the L subunit is responsible 
for herbicide resistance and that the L subunit is the functional 
analog of the 32-kDa Q/sub B/ protein of chloroplast membranes. 
42 references, 6 figures, 1 table. 
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19101 Transfer RNA chromatography on reversed phase 
five: effect of cadmium ion on a queuine-type tRNA. Jacob- 
son, K.B.; Lee, E.H. (Oak Ridge National Lab., TN). Bio- 
chemical and Bio hysical Research Communications; 123: No. 
3, 1027-1032(28 1984). Contract AC05-840R21400. 

A sensitive method is described that detects an alteration in 
the structure of tRNA that is caused by cadmium but not by mag- 
nesium or zinc ions. The chromatographic system, RPC-5, separates 
Drosophila tyrosyl-tRNA into two fractions. These two isoaccep- 
tors differ by a single position in the anticodon where either a 
guanosine or queuine resides. Cadmium ions apparently interact 
with the tRNA and prevent the chromatographic separation. This 
is the first instance where cadmium is shown to cause a selective 
change in nucleic acid structure. The RPC-5 system seems to be 
uniquely useful in detecting such a change. 17 references, 2 figures. 


19102 Natural variation in the expression . cytochrome 
P-450 and dimethylnitrosamine demethylase in Drosophila. 
Waters, L.C.; Simms, S.I.; Nix, C.E. ak Ridge National 
Lab., TN). Biochemical and Biophysical Research Communi- 
cations; 123: No. 3, 907-913(28 Sep 1984). Contract AC05- 
840R21400. 

Electrophoresis of Drosophila microsomes resolves two 
major heme-containing protein bands with apparent molecular 
weights of 59,290 (band a) and 55,750 (band b). The hemoproteins 
in these two bands can account for most of the cytochrome P-450 
in the organism. Band a is present in all strains examined: band b is 
not. Dimethylnitrosamine demethylase, a P-450 enzyme, is a com- 
ponent of band b. 22 references, 2 figures, 1 table. 


19103 Pyruvate orthophosphate dikinase mRNA organ 
specificity in wheat and maize. Aoyagi, K.; Bassham, J.A. 
(Univ. of California, Berkeley). Plant Physiology; 16: No. 1, 
278-280(Sep 1984). Contract AC03-76SF00098. 

Polyadenylated RNA was isolated from leaves and seeds of 
a Cs plant (Triticum aestivum L. cv. Cheyenne, CI 8885) and from 
a C, plant (Zea mays L. cv Golden bantam). Each polyadenylated 
RNA preparation was translated in vitro with micrococcal nu- 
clease-treated reticulocyte lysate. When the in vitro translation 
products were probed with antibodies to pyruvate orthophosphate 
dikinase (PPDK) (EC 2.7.9.1), two sizes of polypeptide were identi- 
fied. A 110 kilodalton polypeptide was found in the in vitro transla- 
tion products of mRNA isolated exclusively from leaves of both 
wheat and maize. A 94 kilodalton polypeptide, similar to the 
PPDK polypeptide which can be extracted after in vivo synthesis 
in maize and wheat leaves and seeds, was found in the in vitro 
translation products obtained from wheat seeds and maize kernels. 
These results indicate that the mRNAs for PPDK polypeptides are 
organ-specific in both a C, and a Cy plant. Hague et al. proposed 
that the larger size polypeptide of the in vitro translation polypep- 
tide from maize leaf RNA contains a transit sequence which per- 
mits entry into the chloroplasts of a polypeptide synthesized in vivo 
in maize leaf cell cytoplasm. It appears that in wheat leaves also the 
transit of synthesized PPDK polypeptide through an intracellular 
membrane may be required, while such a transit sequence seems 
not to be required within cells of wheat and maize seeds. 16 refer- 
ences, 1 figure. 


19104 Regulation of the synthesis of barley aleurone a- 
amylase by gibberellic acid and calcium ions. Jones, R.L.; 
Carbonell, J. (Univ. of California, Berkeley). Plant Physiolo- 
gy; 76: No. 1, 213-218(Sep 1984). 

The effects of gibberellic acid (GAs) and calcium ions on the 
production of a-amylase and acid phosphatase by isolated aleurone 
layers of barley (Hordeum vulgare L. cv Himalaya) were studied. 
Aleurone layers not previously exposed to GAs or CA* show 
qualitative and quantitative changes in hydrolase production fol- 
lowing incubation in either GAs or CA*™ or both. In cubation in 
HO or CA results in the production of low levels of a-amylase 
or acid phosphatase. The addition of GAs to the incubation 
medium causes 10- to 20-fold increase in the amounts of these en- 
zymes released from the tissue, and addition of CA at 10 millimo- 
lar causes a further 8- to 9-fold increase in a-amylase release and a 
75% increase in phosphatase release. Production of a-amylase 
isoenzymes is also modified by the levels of GAs and CA* in the 
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incubation medium. a-amylase 2 is produced under all conditions of 
incubation, while a-amylase 1 appears only when layers are incu- 
bated in GAs or GAs plus CA*. The synthesis of a-amylases 3 and 
4 requires the presence of both GAs and CA* in the incubation 
medium. Laurell rocket immunoelectrophoresis shows that two dis- 
tinct groups of a-amylase antigens are present in incubation. media 
of aleurone layers incubated with both GAs and CA*, while only 
one group of antigens is found in media of layers incubated in GAs 
alone. Strontium ions can be substituted for CA* in increasing hy- 
drolase production, although higher concentrations of Sr™ are re- 
quried for maximal response. We conclude that GAs is required for 
the production of a-amylase 1 and that both GAs and either CA* 
or Sr* are required for the production of isoenzymes 3 and 4 of 
barley aleurone a-amylase. 22 references, 8 figures, 1 tables. 


19105 Subcellular localization of alkaline phosphatase in 
Bacillus licheniformis 749/C by immunoelectron microscopy 
with colloidal gold. Tinglu, G.; Ghosh, A.; Ghosh, B.K. 
(Univ. of Medicine and Dentistry of New Jersey, Pis- 
cataway). Journal of Bacteriology; 159: No. 2, 668-677(Aug 
1984). Contract AC02-80ER 10703. 

Subcellular distribution of the alkaline phosphatase of Bacil- 
lus licheniformis 749/C was determined by an immunoelectron mi- 
croscopy method. Anti-alkaline phosphatase antibody labeled with 
15- to 18-nm colloidal gold particles (gold-immunoglobulin G [IgG] 
complex) were used for the study. Both the plasma membrane and 
cytoplasmic material were labeled with the gold-IgG particles. 
These particles formed clusters in association with the plasma mem- 
brane; in contrast, in the cytoplasm the particles were largely dis- 
persed, and only a few clusters were found. The gold-IgG binding 
was quantitatively estimated by stereological analysis of labeled, 
frozen thin sections. This estimation of a variety of control samples 
showed that the labeling was specific for the alkaline phosphatase. 
Cluster formation of the gold -IgG particles in association with the 
plasma membrane suggests that existence of specific alkaline phos- 
phatase binding sites (receptors) in the plasma membrane of B. li- 
cheniformis 749/C. 27 references, 6 figures, 1 table. 


19106 Primary structure of the Escherichia coli ribonu- 
cleoside <r reductase operon. Carlson, J.; Fuchs, 
J.A.; Messing, J. (Univ. of Minnesota, St. Paul). Proceedings 
of the National ‘Academy of Sciences of the United States of 
America; 81: No. 14, vp(Jul 1984). Contract ACO02- 
81ER10901. 

The nucleotide sequence of the Escherichia coli K-12 DNA 
comprising the operon for the structural genes of the subunits of 
ribonucleotide diphosphate reductase has been determined. The 
DNA sequenced maps at 48.5 minutes on the E. coli chromosome 
and includes a total length of 8557 nucleotides. An open reading 
frame between nucleotides 3506 and 5834, encoding a 776-amino 
acid polypeptide chain with a molecular weight of 87,532, has been 
identified as the nrdA gene. An open reading frame between nu- 
cleotides 6012 and 7139, encoding a 375-amino acid polypeptide 
with a molecular weight of 43,466, has been identified as the nrdB 
gene. The sequences reveal not only the primary structures for both 
subunits, but also some interesting aspects of potential regulatory 
sites. 25 references, 2 figures, 1 table. 


19107 Differential regulation of the duplicated isocytoch- 
rome c genes in yeast. Laz, T.M.; Pietras, D.F.; Sherman, F. 
(Univ. of Rochester School of Medicine, NY). Proceedings 
of the National Academy of Sciences of the United States of 
America; 81: No. 14, vp(Jul 1984). Contract ACO02- 
76EV03490 

The two unlinked genes CYC1 and CYC7 encode iso-1-cy- 
tochrome c and iso-2-cytochrome c, respectively, in the yeast Sac- 
charomyces cerevisiae. An examination of the steady-state level of 
CYC1 and CYC7 mRNAs in normal and mutant strains grown 
under different conditions, along with previous results of apopro- 
tein levels, demonstrate that CYC1 and CYC7 have similar and dif- 
ferent modes of regulation. Both CYC1 and CYC7 mRNAs are di- 
minished after anaerobic growth. In contrast, CYC1 mRNA but not 
CYC7 mRNA is decreased by heme deficiency in hem1 mutants. 
Although both CYC1 and CYC7 mRNAs are substantially lowered 
after growth in glucose medium, there is a difference in the kinetics 
of glucose derepression. CYC1 mRNA levels rise in the early loga- 


rithmic phase of growth before complete exhaustion of glucose, 
whereas CYC7 mRNA levels rise in the late logarithmic phase 
when the level of CYC1 mRNA has plateaued. For a brief period 
before cessation of growth, the level of CYC7 mRNA attains a 
level corresponding to the high derepressed level of CYC] mRNA. 


tally defined. The cyc3 mutant, which lacks the ability to attach 
heme groups to apocytochromes c, contains both CYC1 and CYC7 
mRNAs in normal amounts. 39 references, 5 figures. 


pea 
k, W.S.; 
(Univ. of Colorado, Boulder). Plant Phys 
295-297(Jun 1984). Contract AC02-76ER01426. 
Xyloglucan, isolated from the soluble extracellular polysac- 
charides of suspension-cultured sycamore (Acer pseudoplatanus) 
cells, was digested with an endo-8-1,4-glucanase purified from the 
culture fluid of Trichoderma viride. A nonasaccharide-rich Bio-Gel 
P-2 fraction of this digest inhibited 2,4-dichlorophenoxyacetic-acid- 
perrarrege rage 3 beer bape EER SS 
activity of this oligosaccharide fraction exhibited a well-define con- 
centraction optimum between 10~? and 10~* micrograms per millili- 
ter. Another fraction of the same xyloglucan digest, rich in a struc- 
turally related heptasaccharide, did not, at similar concentrations, 
significantly inhibit the elongation. 11 references, 3 figures. 
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19109 Pyruvate orthophosphate dikinase gene expression 
in developing wheat seeds. Aoyagi, K.; Bassham, J.A.; 
Greene, F.C. (Lawrence Berkeley Lab., CA). Plant Physiolo- 
gy; 75: No. 2, 393-396(Jun 1984). Contract AC03- 
76SF00098. 
The amount of pyruvate orthophosphate dikinase (PPDK) 

(EC 2.7.9.1) protein in wheat (Triticum aestivum L. var Cheyenne) 
grains was determined at different stages of development by the 
protein blot method. The variation in PPDK protein with time in 
developing wheat grains was similar to that of the enzyme’s activi- 
ty reported by Meyer et al. The variation in levels of PPDK 
mRNA with seed development was determined by analysis of poly- 
peptides immunoprecipitated by anti-PPDK serum from in vitro 
translation products of extracted seed RNA. This mRNA variation 
was similar to that of the in vivo enzyme levels and the correlation 
is consistent with the regulation of PPDK gene expression by the 
level of its mRNA. The highest level of PPDK in developing 
wheat seeds occurs later than the highest levels of both ribulose bis- 
phosphate carboxylase and of chlorophyll, which are located in the 
green pericarp tissue. PPDK was located in both endosperm and 

pericarp tissue of the seeds. The tissue location and development 
profile of send PPE ss cugiisiant ols ments sileas yoo 
viding phosphoenolpyruvate as a substrate for recapturing respira 
cary itis ie tek ened ais peel aa unien ouke bemaaeirenian 
during development. 


19110 Pyruvate eps eee 
leaves as compared to Onn Gan Ganda 
Bassham, J.A. (Lawrence Berkeley Lab., CA). Pla wsiol. 
ogy; 75: No. 2, 387-392(Jun 1984). Contract AC03- 
76SF00098. 

Pyruvate orthophosphate dikinase (PPDK) was found in 
various immature seeds of Cs plants (wheat, pea, green bean, plum, 
and castor bean), in some Cs leaves (tobacco, spinach, 
and wheat), and in C, (maize) kernels. The enzyme in the Cs plants 
cross-reacts with rabbit antiserum against maize PPDK. Based on 
protein blot analysis, the apparent subunit size of PPDK from 
wheat seeds and leaves and from suaflower leaves is about 94 kdal- 
tons, the same as that of the enzyme from maize, but is slightly less 
(about 90 kdaltons) for the enzyme from spinach and tobacco 
leaves. The amount of this enzyme per mg of soluble protein in Cs 
seeds and leaves is much less than in C, leaves. PPDK is present in 
kernels of the C, plant, Zea mays in amounts comparable to those 
in Cy leaves. Regulatory properties of the enzyme from Cs tissues 
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Shanon af the United States of America; 81: No. 

3732(Jun 1984). Contract AT03-79ER 10491. 
purification procedure for the periplasmic hydrogenase 
is reported. The purified hydrogenase 
units per mg of protein. Plasma emis- 
is highly active hydrogenase is free of 
(+/-1) nonheme iron atoms per molecule. A 
i Moessbauer study indicates that the majority of 
the iron atoms are bound in the form of iron-sulfur clusters. Two 
ferredoxin-type [4Fe-4S] clusters have been identified that exhibit 
normal EPR and Moessbauer parameters; however, no trace of 3Fe 
cluster is detected by the Moessbauer measurement. In the presence 
of oxidants, cytochrome cs, and CO, anomalous EPR and Moess- 


Incorporation of oxygen into abscisic acid and pha- 
seic acid for molecular oxygen. Creelman, R.A.; Zeevaart, 
J.A.D. (Michigan State Univ., East . Plant Physiolo- 


Lansing) 
;» 75: No. 1, 166-169(May 1984). Contract AC02- 


atom of **O is incorporated in the 6'-hydroxymethyl group of pha- 
seic acid. This suggests that the enzyme that converts abscisic acid 
te ne ete eee 
mass spectrometry of abscisic acid isolated from stressed leaves 
kept in an atmosphere containing ‘°O: indicates that one atom of 
18Q is presented in the carboxyl group of abscisic acid. Thus, when 
abscisic acid accumulates in water-streesed leaves, only one of the 
four oxygens present in the abscisic acid molecule is derived from 
molecular oxygen. This suggest that either (a) the oxygen present in 
the 1’-, 4’-, and one of the two oxygens at the 1-position of abscisic 
acid arise from water, or (b) there exists a stored precursor with 
oxygen atoms already present in the 1’- and 4’-positions of abscisic 
acid which is converted to abscisic acid under conditions of water 
stress. 17 references, 2 figures, 1 tables. 


ae Use of **Na-nuclear magnetic ee ea to follow 


sodium uptake and efflux in NaCl-adapted and 
— miliaceum) suspensions. Sillerud, L.O.; 
'W. (Los Alamos National Lab., NM). Plant Physi- 
ology; 75: ‘No. 1, 269-272(May 1984). 

Cellular Na* transport was followed in vivo by **Na nuclear 
magnetic resonance (NMR) using anionic dysprosium-based shift 
reagents to resolve internal and external **Na* resonances. Proso 
millet (Panicum miliaceum) cell suspensions adapted for rapid 
growth on 130 mM NaCl had biphasic **Na efflux kinetics when 
shifted to low Nap medium, while nonadapted cells had little meas- 
urable Na* efflux after preloading with NaCl. Uptake of **Na 
was also observed using **Na NMR. The resonance frequency of 
the external Na* -dysprosium (III) triphosphate, relative to that of 
the **Na in the cells, was sensitive to pH, permitting the pH of the 
external medium to be followed during the course of in vivo ex- 
periments. 20 references, 3 figures. 
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19114 Structure and expression of a pea nuclear gene en- 
coding a chlorophyll a/b-binding po Cashmore, 
A.R. (Rockefeller Univ., New York, . Proceedings of the 
National —y of Sciences of the United States of America; 
81: No. 10, 2960-2964(May 1984). Contract AC02- 
80ER 10581. 

A nuclear gene AB80 has been isolated from a phage A 
Charon 4 library of pea DNA. The sequence of the gene has been 
determined and it has been shown to contain an interrupted reading 
frame of 269 amino acids, corresponding to a precursor to a constit- 
uent polypeptide of the light-harvesting chlorophyll a/b-protein 

lex. Primer extension and S1 nuclease studies defined a cap 
site for AB80. The first methionine codon 3’ from this site is 69 nu- 
cleotides away and is the initiating codon of the open reading 
frame. A TATA sequence occurs 31 nucleotides 5’ from the cap 
site. A second TATA sequence is found 7 nucleotides on the 5’ side 
of the initiating methionine codon and the sequences surrounding 
this TATA sequence are strikingly similar to those surrounding the 
first TATA sequence. The mature polypeptide encoded by AB80 
differs by 5 amino acids from the polypeptide corresponding to a 
previously characterized cDNA sequence pAB96. This result is in- 
dicative of heterogeneity within the constituent polypeptides of the 
light-harvesting chlorophyll a/b-protein complex. The sequence 
Arg-Lys-Ser-Ala-Thr-Thr-Lys-Lys occurs at, or near, the NH¢-ter- 
minus of the mature polypeptide encoded by AB80. This basic pep- 
tide is of interest because of its apparent involvement in changes in 
excitation-energy distribution in chloroplast membranes. Some gen- 
eral similarities, but no extensive sequence homology, is found on 
comparing the transit sequence for the precursor to the chlorophyll 
a/b-binding polypeptide with the transit sequences previously de- 
termined for the precursors to the small subunit of ribulose-1,5-bis- 
phosphate carboxylase. 40 references, 3 figures. 


19115 Poceation of £,y-methylene-7,8-dihydroneopterin 
3’-triphosphate from §,7-methyleneguanosine 5'-triphosphate 
by GTP cyclohydrolase I of Escherichia coli. Ferre, J.; Ja- 
cobson, K.B. — — National Lab., TN). Archives of 
Biochemistry and B rr 233: No. 2, 475-480( 1984). Con- 
tract AC05-84OR21 

GTP cyclohydrolase I of Escherichia coli converts [8,y- 
methylene]GTP to a fluorescent product that is characterized as 
[8,y-methylene]dihydroneopterin triphosphate. Interaction between 
the GTP analog and the enzyme gave a K/sub i/ of 3.0 uM, which 
may be compared to the K/sub m/ of 0.1 uM for GTP. This new 
analog of dihydroneopterin triphosphate may, in turn, be converted 
to the same greenish-yellow pteridines (compounds X, X1, and X2) 
that are obtained from dihydroneopterin triphosphate. Because of 
its stability to phosphatase action, this analog may be useful for 
studies in pteridine metabolism. 14 references, 5 figures. 


19116 DNA packaging in mouse spermatids: eee of 
protamine variants and four-transition proteins. Balhorn, R.; 
Weston, S.; Thomas, C.; Wyrobek, A.J. (Lawrence Liver- 
more National Lab., CA). Experimental Cell Research; 150: 
No. 2, 298-308(1984). Contract W-7405-ENG-48. 
A comparison of the protein compositions of mouse late-step 
ids and cauda epididymal sperm has revealed that the rela- 
tive distribution of the two amino acid sequence variants of mouse 
protamine differ markedly in spermatids and sperm. Sonication-re- 
sistant spermatids contain the two variants in a ratio of 1:1, while 
the ratio of these two proteins in cauda epididymal sperm is 
approx. 2:1. Labeling studies in vivo have shown that this differ- 
ence is due, in part, to an asynchrony in the time of synthesis of the 
two protamine variants. Both proteins are synthesized in late-step 
spermatids, but synthesis of the tyrosine variant in sperm chromatin 
begins approximately one day before synthesis of the more pre- 
dominant histidine variant. Analyses of the time of synthesis of 
protamine and the four transition proteins in late-step spermatids al- 
lowed us to estimate the spermatid stage in which these proteins 
are deposited on DNA and relate these events to the onset of soni- 
cation resistance in maturing spermatids. These results indicate that: 
(1) synthesis and deposition of protamine begins coincident with the 
onset of sonication resistance in early step 12 spermatids; (2) prota- 
mine deposition is complete by mid-step 15; and (3) synthesis of the 
transition proteins occurs coincident with protamine synthesis. 
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fluorodeoxyuridine 
Krimer, D.B.; Van't Hof, J. (Brookhaven National Lab. 
oe NY). ‘Experimental Cell Research; 150: No. 2, 379- 

389(1984). 

Single-cell and DNA fiber autoradiography, cytophotometry 
and velocity sedimentation in alkaline sucrose gradients were used 
to analyse DNA replication and nascent replicon maturation in 5- 
fluorodeoxyuridine (FUdR)-synchronized cells of Pisum sativum. 
The replicon size was not significantly changed by the protracted 
FUGR treatment. When the synchronized cells were released from 
the inhibitor, labeled with [SH]TdR for 30 min, and chased in 
medium containing 1 x 10~* M or lower concentrations of cold thy- 
midine, DNA replication stopped after approx. 25% of the genome 
had replicated, and the nascent strands failed to grow above 9-12 x 
10° D single-stranded (ss) DNA. When the cells were chased in 
medium with 1 x 10-5 M cold thymidine, the DNA content of the 
labeled cells steadily increased with time and the size of the nascent 
molecules grew continuously until replicon size was achieved; then 
they were accumulated at replicon size until the cells arrived in late 
S or G2. When the FUdR-synchronized cells were chased in 
medium containing 1 x 10~* M cold thymidine, the size of the nas- 
cent strands increased continuously with time, indicating that some 
neighboring nascent replicons were joined as soon as they complet- 
ed their replication. These observations led us to postulate that in 
FUdR-synchronized cells the rates of chain elongation, cell pro- 
gression through the S phase and nascent replicon maturation are 
controlled by thymidine availability. 


19118 Resolution of the diadenosine 5’,5’’-P',P‘-tetra- 
phosphate es eee 
cell DNA polymerase a. Baril, E.; Bonin, P.; Burstein, D.; 
Mara, K.; Zamecnik, P. (Worcester Foundation for Experi- 
mental Biology, Shrewsbury, MA). Proceedings of the Na- 
tional Academy of Sciences of the United States of America; 
80: 4931-4935(Aug 1983). Contract AC02-80EV 10326. 

A diadenosine 5’,5’"-P1,P‘-tetraphosphate (ApsA) binding 
subunit has been resolved from a high molecular weight (640,000) 
multiprotein form of DNA polymerase a [deoxy-nucleoside 
triphosphate:DNA _nucleotidyltransferase (DNA-directed), EC 
2.7.7.7] from HeLa cells. The ApsA binding activity copurifies with 
the DNA polymerizing activity during the course of purification. 
Hydrophobic chromatograpy on butylagarose resolves the ApsA 
binding activity from the DNA polymerase. The ApsA binding ac- 
tivity is protein in nature since the binding of ApsA is abolished by 
treatment of the isolated binding activity with proteinase K but is 

insensitive to treatment with DNase or RNase. The molecular 
weight of the ApsA binding protein, as determined by polyacryla- 
mide gel electrophoresis under nondenaturing conditions or by Na- 
DodSO,/polyacrylamide gel electrophoresis after photoaffinity la- 
beling of the protein with [**PJ]Ap.A is 92,000 or 47,000. The bind- 
ing activity of this protein is highly specific for ApsA. 


Properties of purified carbon monoxide dehydro- 
genase from Clostridium thermoaceticum, a nickel, iron-sulfur 
Ragsdale, S.W.; Clark, J.E,; Ljungdahl, L.G.; 
Lundie, L.L.; Drake, H. x (Univ. of Georgia, Athens). Jour- 
nal of Biological Chemistry; 258: No. 4, 2364-2369(25 Feb 
1983). Gonmect AS09-79ER 10499. 

Carbon monoxide dehydrogenase from Clostridium thermoa- 
ceticum has been purified to homogeneity using a strict anaerobic 
procedure. The enzyme has a molecular weight of about 440,000 
and it consists of three each of two different subunits giving the 
composition as83. The molecular weight of the a-subunit is 78,000 
and that of the B-subunit is 71,000. Pore limit gel electrophoresis 
gave a molecular weight of 161,000 indicating that the enzyme dis- 
sociates to form a dimer with an af structure. The dimer apparent- 
ly contains per mol 2 nickel, 1 zinc, 11 iron, and 14 acid-labile 
sulfur. The anaerobic enzyme has an iron-sulfur type 
which is changed in the presence of the substrate, CO. In the pres- 
ence of oxygen, which destroys the activity or COs, the spectrum is 
that of a typical iron-sulfur protein. Under acidic conditions a low 
molecular weight nickel factor separates from the enzyme. Violo- 
gens, methylene blue, ferredoxin, flavodoxin, and rubredoxin serve 
as electron acceptorrs. The enzyme has a pH optimum around 8.4. 
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Cyanide and methyliodide inhibit the enzyme. CO reverses the cya- 
nide inhibition but promotes the reaction with methyl iodide. The 
pure enzyme has no hydrogenase or formate dehydrogenase activi- 
ty. 


19120 Purification and of nes 
formate dehydrogenase from thermoaceticum, and 
amamoto, T; = is Liu, 


-M.; en ae of Georgia, A fournal 
of Biological Chemistry; gs No. 3, fete te32(10 E i 1983). 
tract AS09-79ER 10499. 

NADP-dependent formate dehydrogenase (NADP*) from 
Clostridium thermoaceticum has been purified to a specific activity 
of about 1100 pmol min? mg™* when assayed at 55°C and pH 7.5. 
The enzyme is extremely oxygen-sensitive. Purification was done in 
an atmosphere at 95% Nz and 5% Hg and by including azide, dith- 
ionite, and glycerol as stablizing agents in all buffer solutions. The 
enzyme contains, in molar ratios, 2 tungsten, 2 selenium, 36 iron, 
and about 50 inorganic sulfur. It has a molecular weight of about 
340,000 and consist of two each of two different subunits giving the 
composition a282. The molecular weight of the a-subunit is 96,000 
and that of the B-subunit is 76,000. The selenium resides in the 
twoa-subunits. Tungsten is released from the cofactor. The enzyme 
catalyzes a reduction of CO. with NADPH at pH 7.5 and 55°C. 


adduct to to the guanine amino at dCpdG., Hingerty : 
group L 

Broyde, S. (Oak Ridge National Lab., TN). J bernal of Bie. 

molecular Structure and Dynamics; 1: 905-912(1983). Con- 

tract AC02-81ER60015;W-7405-ENG-26. 

The (+) anti isomer of benz[a]pyrene diol epoxide (BPDE), 
7B,8a-dihydroxy-9a,10a-epoxy-7,8,9, 10-tetrahydrobenz[a]pyrene — 
has been identified as the probable tumorigenic lesion in 
systems. It forms a predominant adduct with DNA at Na of gua- 
nine. In order to elucidate its conformation in atomic resolution 
detail, minimized conformation potential energy calculations were 
performed for the adduct with dCpdG. A global conformation 
search involving about 1000 trials was made. The lowest energy 
conformation had stacking between the hyrocarbon and the adja- 
cent cytidine, in agreement with CD studies on modified GpU and 
UpG. This conformer differed from the B form most notably in the 
guanine glycosidic torsion, which is high anti. The next lowest 
energy form had torsion angles like the B form, with guanine-cyti- 
dine stacking. These two conformers differ in energy by only 2.1 
kcal./mole, suggesting that their relative stability could easily be re- 
versed in larger polymers, or under specific environmental condi- 
tions. Other conformations, with base-hydrocarbon or base-base 
stacking are also found, at somewhat higher energies. The Z form 
is at 7.8 kcal./mole. Thus, this adduct stabilizes the B form, in con- 
trast with the N? linked AAF adduct, which stabilizes the Z con- 
formation. 


19122 Effect of ammonium chloride and tunicamycin on 
the glycoprotein content and infectivity of herpes simplex 
virus type 1. Kousoulas, K.G.; Bzik, D.J.; DeLuca, N.; 
Person, S. (Pennsylvania State Univ., University Park). Vi- 
rology; 125: 468-474(1983). 

Infectious virions of MP, a syncytial strain of herpes simplex 
virus type 1, are formed in the presence of 50 mM NH,Cl. Underg- 
lycosylated virion glycoproteins are synthesized in infected cells 
and are incorporated into virions in the presence of the same con- 
centration of NH,Cl. We conclude that fully glycosylated glyco- 
proteins are not required for viral infectivity. Virus particles, defi- 
cient in glycosylated glycoproteins, are assembled in the presence 
of tunicamycin but they are not infectious. The decrease in infectiv- 
ity could be due to the decreased amount of the gB or possibly 
other peptides and/or to the lack of the high-mannose saccharides 
of precursor glycoproteins. 32 references, 4 figures. 


19123 Neutron protein crystallography: advances in meth- 
byes and applications. Kossiakoff, A.A. (Brookhaven National 
, Upton, NY). Annual Review of Biophysics and Bioen- 
omen 12: 159-182(1983). 
The physical structure as well as the chemical activity of 
proteins is dominated by the behavior of hydrogen atoms. Al- 
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though the general roles that hydrogens play in the structure and 
function of proteins are recognized, many aspects of the specific 
roles of these atoms are not well understood. Ability to locate hy- 
drogen (or deuterium) positions experimentally is extremely impor- 
tant to the understanding of both structural and chemical properties 
of proteins. In contrast to X-rays, neutron diffraction has the capa- 
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Isolation and sequencing of an active-site peptide 
a rubrum ribulosebisphosphate 
‘oxygenase 
1,5-bisphosphate. 

Hartman, F.C. ( National Lab., TN). 
try; 22: No. 6, ois. 1520f1963). Contract "W-7405-ENG-26. 

2-[(Bromoacetyl)amino]pentitol 1,5-bisphosphate was report- 
ed to be a highly selective affinity label for ribulosebisphosphate 
carboxylase/oxygenase from Rhodospirillum rubrum. The enzyme 
has now been inactivated with a ‘C-labeled reagent in order to 
identify the target residue at the sequence level. Subsequent to inac- 
tivation, the enzyme was carboxymethylated with iodoacetate and 
then digested with trypsin. The only radioactive peptide in the 
digest was obtained at a high degree of purity by successive chro- 
matography on DEAE-cellulose, SP-Sephadex, and Sephadex G-25. 
On the basis of amino acid analysis of the purified peptide, the deri- 
vatized residue was a methiony] sulfonium salt. Automated Edman 
degradation confirmed the purity of the labeled peptide and estab- 
lished its sequence as Leu-Gln-Gly-Ala-Ser-Gly-Ile-His-Thr-Gly- 
Thr-Met-Gly-Phe-Gly-Lys-Met-Glu-Gly-Glu-Ser-Ser-Asp-Arg. 
Cleavage of this peptide with cyanogen bromide showed that the 
reagent moiety was covalently attached to the second methionyl 
residue. Sequence homology with the carboxylase/oxygenase from 
spinach indicates that the lysyl residue immediately preceding the 
alkylated methionine corresponds to Lys-334, a residue previously 
implicated at the active site. 31 references, 4 figures, 3 tables. 


19125 Efficient method for matching nucleic acid se- 

—-. Felsenstein, J.; Sawyer, S.; Kochin, R. (Univ. of 
Seattle). Nucleic Acids Research; 10: No. 1, 133- 

139198 ). Contract AT06-70EV71005; /AM06-70RL02225. 

A method of computing the fraction of matches between 
two nucleic acid at all possible alignments is described. It 
makes use of the Fast Fourier Transform. It should be particularly 
efficient for very long sequences, achieving its result in a number of 
operations to n In n, where n is the length of the 
longer of the two sequences. Though the objective achieved is of 


Fast Fourier Transform technique in matching multiple sequences, 
looking for complementarity rather than identity, and matching the 
same sequences both in forward and reversed orientations. 7 refer- 
ences. 


19126 Cation content of leaves of desert shrubs and its 
relationship to taxonomic and ecological classification. Rick- 
ard, W.H. (Pacific Northwest Lab., Richland, WA). Ameri- 
can Midland Naturalist; 108: No. 2, 311-316(1982). Contract 
AC06-76RL01830. 

This study combines cation content of leaves with seasonal 


classifications are suggested: xerophytes, xerohalo- 
phytes and osmophytes. Taxa in the Chenopodiaceae are assigned 
in all three classifications. 
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19127 Primary enzyme quantitation using substrates la- 
beled with a second indicator enzyme. I. Elastase determina- 
tion using peroxidase-labeled elastin. Saunders, G.C.; Svitra, 
Z.; Martinez, A. (Los Alamos National Lab., NM). ‘Analyti- 
cal Biochemistry, 126: 122-130(1982). 

Quantitation of proteolytic enzyme concentration can be ac- 
complished by measuring the release, due to primary enzyme catal- 
ysis, of a second enzyme bound to a particulate substrate. As the 
primary enzyme acts on the substrate, release of the indicator 
enzyme into the surrounding medium occurs, which in turn can be 
quantitated colorimetrically, and under suitable reaction conditions 
the amount of indicator enzyme released is directly proportional to 
the amount of primary enzyme present. A specific example of such 
an assay is that for elastolytic activity using powdered elastin la- 
beled with horseradish peroxidase. The detection sensitivity of the 
system described is 1 ng/ml of pancreatic elastase, and the dynamic 
range of the assay is 2 orders of magnitude. The reaction time for 
optimal elastase detection sensitivity is 3 h. For a fixed, nonsaturat- 
ing concentration of elastase, the amount of peroxidase released is 
proportional to the elastase concentration. 


19128 Spin trapping of oxy- and other radicals from oxi- 
dation of lipids. Schaich, K.M.; Borg, D.C. (Brookhaven 
National Lab., Upton, NY). pp 734-735 of Oxygen and oxy- 
radicals in chemistry and biology. New York, NY, USA; 
Academic Press, Inc. (1981). (CONF- 80059 1—). 

From International conference on oxygen and oxy-radicals 
in chemistry and biology; Austin, TX, USA (25 May 1980). 

An EPR technique is described which makes it possible to 
generate, detect and identify short-lived radical species such as 
those involved in the initiation and propagation phases of lipid oxi- 
dation. The technique, called spin trapping, is one in which a labile 
free radical reacts most typically with a nitrone or nitroso com- 
pound to form a more stable nitroxide radical. The spectral charac- 
teristics of the nitroxide radical give information that may identify 
the initial radical (adduct). Because of the difficulties inherent in 
using spin traps appropriately, identifying spin adducts, and inter- 
preting spin trapping results, the authors studies with oxidizing 
lipids have focused on building a catalogue of spin trapping charac- 
teristics and identifiable spectra generated in defined or model com- 
pounds, and reactions. This information can be used as a basis for 
interpreting spectra obtained in more complex systems. 
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REFER ALSO TO CITATION(S) 19138, 19175, 19182, 19259 


19129 Raman microprobe evidence for lignin orientation 
in the cell walls of native woody tissue. Atalla, R.H.; Agar- 
wal, U.P. (Inst. of Paper Chemistry, Appleton, WI). Science 
(Washington, D.C.); 227: 636-638(8 Feb 1985). Contract 
AC02-82ER 12056. 

Raman microprobe spectra from the secondary wall of 
earlywood tissue from Picea mariana (black spruce) reveal evidence 
of the orientation of lignin relative to the plane of the cell wall. In 
most instances, the aromatic rings of the phenyl propane structural 
units are parallel to the plane of the cell-wall surface. 15 references, 
1 figure. 


19130 Radial distributions of density within macromole- 
cular complexes determined from dark-field electron micro- 
graphs. Steven, A.C.; Hainfeld, J.F.; Trus, B.L.; Steinert, 
P.M.; Wall, J.S. (National Institutes of Health, Bethesda, 
MD). Proceedings of the National Academy of Sciences of the 
United States of America; 81: No. 20, 6363-6367(Oct 1984). 

A procedure has been developed for direct determination of 
radial distributions of density in filamentous and spheroidal particles 
by analyzing dark-field scanning transmission electron micrographs 
of unstained freeze-dried specimens. Unlike electron microscopic 
methods based on staining or shadowing with heavy atoms, this ap- 
proach can be used to probe the internal structure of macromolecu- 
lar complexes. As an experimental proving ground, we have ap- 
plied the procedure to tobacco mosaic virus (TMV) and to RNA- 
free helical polymers of TMV coat protein. Both structures are 
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found to project outermost diameters of 17.6 +/- 0.4 nm, to have 
empty axial holes = 3.5 nm in diameter, and to have density peaks 
at radii of 2.5 +/- 0.5 and 6.7 +/- 0.3 nm. Thus visualized, the 
only significant difference between them is the presence in the 
virion of an additional density peak at 4.1 +/- 0.5 nm contributed 
by its internalized RNA molecule. We have also used the proce- 
dure to monitor the structural expression of radiation damage in the 
low electron dose regime prior to the onset of significant mass loss. 
Changes in the radial density profiles are detected at average doses 
as low as =~ 400 electrons per nm* the trend is for the internal 
structure of these particles to fuse toward a state of uniform densi- 
ty, although the values of their outermost diameters remain unaf- 
fected. 16 references, 7 figures, 1 table. 


19131 Effect of su on the cell wall composition 
of deep-water rice internodes. Rose-John, S.; Kende, H. 

ichigan State Univ., East . Plant Physiology; 76: 
No. 1, 106-111(Sep 1984). Contract AC02-76ER01338. 

The cell wall composition of internodes of deep-water rice 
plants (Oryza sativa L. cv Habiganj Aman II) which were induced 
to grow rapidly by submergence in water was compared to that of 
nonsubmerged plants which grew slowly. No differences could be 
detected in cellulose, uronic acid, and lignin content expressed on a 
dry weight basis. Cell wall preparations of rapidly growing, sub- 
merged internodes contained more hydroxproline and had a higher 
hydration capacity than those of control internodes. The silicon 
content of submerged rice internodes was considerably lower than 
that of air-grown plants. The role of silicon as a structural compo- 
nent of the cell wall of grasses is discussed in relation to lodging of 
deep-water rice plants after the flood waters have receded. 30 ref- 
erences, 16 figures, 3 tables. 


19132 In vivo functions of natural killer cells. Pollack, 
S.B. (Univ. of Washington School of Medicine, Seattle). 
Survey and Synthesis of Pathology Research; 2: 93-106(1983). 
Contract AT06-79EV 10270. 

This review focuses on recent experiments in which the nat- 
ural killed (NK) compartment has been directly manipulated in 
vivo either by passive transfer of NK-enriched cell populations or 
by selection depletion of NK cells. These data have provided direct 
evidence for the role of NK cells in vivo. It is evident that even 
these experiments have inherent limitations due to the complexity 
of in vivo interactions. In the aggregate, however, these data build 
a compelling case for the in vivo activity of NK cells and for their 
biologic importance. Most of the experiments were carried out in 
mice. Although there is heterogeneity among NK cells, these stud- 
ies deal mainly with classical NK cells defined as bone marrow-de- 
rived, non-B (Ig™ ), non-T (Lyt 1~2~) lymphocytes that are nonad- 
herent and bear the NK-associated antigens NK-1 and asialo-GMI. 
A natural model which has been exploited to study NK cells in the 
intact host is also discussed. 
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REFER ALSO TO CITATION(S) 19214 


19133 (@OE/ER/13114—T1) Regulation of expression - 
a soybean storage protein subunit gene. Progress repo 
Thompson, J.F.; 1; Wadvon J.T. (Agricultural Meseioths Sos Serv. 
ice, I NY ). Northeastern Region). 16 Jul 1984. 
Contract AI05-8 ERISA 2 oo A03/MF A011; 
GPO Dep. File Number DE8 

We have found that soybean caine could be cultured in 
vitro and that the storage proteins were formed essentially as on a 
plant. When methionine was added to the medium, the cotyledons 
grew faster, and the methionine content of the protein fraction was 
increased by over 20 percent. The high methionine content of the 
protein fraction was found to be due to a shift in the relative 
amounts of the two major storage proteins. The later effect was the 
result of methionine treatment suppressing the expression of one 
storage protein subunit gene. The goal was to determine the mecha- 
nism by which methionine is able to regulate the expression of the 
B-subunit gene. 
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19134 Hard lessons for soft selection. Walsh, J.B. (Univ. 
of Washington, Seattle). American Naturalist; 124: No. 4, 
518-525(Oct 1984). Contract AT06-70EV71005. 

ft 


suinpadihes of Batt tad cot acheatin So toa asemarie, 
allowing an allele to increase when rare) is an important question in 
the maintenance of genetic variability. Here the author analyzes the 
relative stringencies of hard and soft selection for a two-deme pop- 
ulation. Sie vision’ that. weather hen@ind ai walaetiels %6 sane anti 
gent depends not on the migration and relative deme size param- 
eters, but only on the fitness values, and that hard selection is less 
stringent than sott selection roughly half the time. The author re- 
tions and presents the general two-deme analysis. He examines two 
special cases in detail: the Haldane Island/Continent model and the 
two-deme Levene model. Implications for the general n-deme case 
are considered. 13 references. 


19135 Cellular homologs of the avian erythroblastosis 
virus erb-A and erb-B genes are syntenic in mouse but asyn- 
tenic in man, Zabel, B.U.; Fournier, R.E.K.; Lalley, P.A.; 
Naylor, S.L.; Sakaguchi, A.Y. (Roswell Park Memorial 
Inst., Buffalo, NY). Proceedings of the poapow Academy of 
Sciences of the United States of America; 81: No. 15, vp(Aug 
1984). Contract W-7405-ENG-26. 

Avian erythroblastosis virus, a retrovirus that causes eryth- 
roblastosis and sarcomas in infected birds, possesses two host cell- 
derived genes [viral (v) erb-A and erb-B]. Although v-erb-B seems 
to be responsible for oncogenic transformation, v-erb-A might have 
an enhancing effect on transformation. In chickens, the natural host 
for avian erythroblastosis virus, cellular (c) erb-A and erb-B genes 
appear to be unlinked, but their chromosomal locations in other 
species are unknown. To ascertain the chromosomal location of c- 
erb genes in man and mouse, we analyzed interspecies somatic cell 
and microcell hybrids by Southern filter hybridication techniques 
using specific v-erb-A and v-erb-B probes. We found c-erb-A se- 
quences on human chromosome 17 (17p11 —> qter) and located c- 
erb-B on human chromosome 7 (7pter — q22). In contrast, both c- 
erb-A and c-erb-B reside on mouse chromosome 11. 38 references, 
4 figures, 1 table. 


Construction of shuttle vectors capable of conjuga- 
tive transfer from Escherichia coli to nitrogen-fixing filamen- 
tous cyanobacteria. Wolk, C.P.; Vonshak, A.; Kehoe, P.; 
Elhai, J. (Michigan State Univ., East ). Proceedings 
of the National Academy of Sciences of the United States or 
America; 81: No. 5, 1561- 1565(Mar 1984). Contract AC02- 
76ERO1338. 

Wild-type cyanobacteria of the genus Anabaena are capable 
of oxygenic photosynthesis, differentiation of cells called hetero- 
cysts at semiregular intervals along the cyanobacterial filaments, 
and aerobic nitrogen fixation by the heterocysts. To foster analysis 
of the physiological processes characteristic of these cyanobacteria, 
we have constructed a family of shuttle vectors capable of replica- 
tion and selectwon in Escherichia coli and, in unaltered form, in sev- 
eral strains of Anabaena. Highly efficient conjugative transfer of 
these vectors from E. coli to Anabaena is t upon the pres- 
ence of broad host-range plasmid RP-4 and of helper plasmids. The 
shuttle vectors contain portions of plasmid pBR322 required for 
replication and mobilization, with sites for Anabaena restriction en- 
zymes deleted; cyanobacterial replicon pDU1, which lacks such 
sites; and determinants for resistance to chloramphenicol, strepto- 
mycin, neomycin, and erythromycin. 38 references, 7 figures, 1 
table. 


19137 Analysis of spontaneous early embryonic lethality 
in mice. Larsen, M.M.; Generoso, W.M. (Oak Ridge Nation- 
al Lab., TN). Mutation Research; 128: 65-72(1984). Contract 
W-7405-ENG-26. 

The incidence of sp~ntaneously occurring deciduomata is 
considerably higher in T-stock than in (C3H x CS7BL)F; females. 
The basis for this difference was studied in vivo, by means of 
embryo transplantation procedure, and in vitro, by means of short- 
term embryo culture. Both studies indicate that strain differences in 





the incidence of spontaneous deciduomata may be largely, if not 


HGPRT system): expression in division-arrested cell 
O'Neill, J.P.; Machanoff, R.; Hsie, A.W. (Oak Ridge Na- 
tional. Lab., TN). Environmental Mutagenesis; 4: 421- 
ae Contract W-7405-ENG-26. 
The phenotypic expression time of ethyl methanesulfonate 
(EMS) induced 6-thioguanine-resistant mutants was studied with 
Chinese hamster ovary cells in culture (CHO/HGPRT system). 
MEUAAsaiee Geceisds of exponanti-ghage cxlttbes, te cate 
were maintained either in the exponential phase through subculture 
in medium containing 5% dialyzed fetal bovine serum (FBS) or in a 
viable state by use of medium containing 0-1% dia- 
lyzed FBS. The time course of expression of the 6-thioguanine-re- 
sistant phenotype was similar with both exponential phase division- 
arrested cultures showing maximum expression by 9 days after mu- 
tagen event is fixed, the expression of the mutant phenotype does 
not require continued cell division since it occurs in division-arrest- 
ed cultures. These results also suggest that both dilution of pre-ex- 
isting hypoxanthine-guanine phosphoribosyl transferase (HGPRT) 
enzyme by cell division and turnover by protein degradation are in- 
ee ee eee These results separate genetic 
damage and phenotypic expression in a temporal sense, and point 
out the need to consider the mechanisms responsible for each proc- 
ess involved in the induction and expression of mutations. 
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19139 Light and the bioenergetics of a symbiotic coral. 
Falkowski, P.G.; Dubinsky, Z.; Muscatine, L.; Porter, J.W. 
(Brookhaven National Lab., Upton, NY). BioScience; 34: 
No. 11, vp(Dec 1984). Contract AC02-76CH00016. 

Colonies of coral Stylophora pistillata growing at high light 
can obtain all the reduced carbon needed for animal respiration 
from photosynthesis by symbiotic zooxanthellae. In contrast, colo- 
nies in shaded reef areas must acquired 60% of their reduced 
carbon heterotrophically. More than 90% of the carbon fixed by 
zooxanthellae is translocated to the animal host in both light re- 
gimes, but very little is assimilated, apparently because the translo- 
cated products are deficient in nitrogen. Thus, the coral’s overall 
growth efficiency is similar to that of aquatic herbivores that forage 
actively. 29 references, 2 figures, 1 table. 

19140 Effects of water stress on photosynthesis and 
partitioning in soybean (Glycine max [L.] Merr.) 

grown in the field at different CO. levels. Huber, S.C.; 

H.H.; Mowry, F.L. (North Carolina State Univ., 
). Plant Physiology; 76: No. 1, 244-249(Sep 1984). 

Peer a tee see nd Sor es is 
synthesis, assimilate export, and sucrose-P synthase activity were 
examined in the field grown soybean plants. In general, leaves of 
plants grown in CO;-enriched atmospheres (300 microliters per liter 
above unenriched control, which was 349 +/- 12 microliters per 
liter between 0500 and 1900 hours EST over the entire season) had 
higher carbon exchange rates (CER) compared to plants grown at 


transpired) per unit leaf area compared to nonenriched 

ater stress reduced CER in nonenriched plants to a great- 

than in CO,-enriched plants. As CER declined, stomatal 
resistance increased, but this was not the primary cause of the de- 
crease in assimilation because internal CO. concentration remained 
relatively constant. Export of assimilates was less affected by water 
stress than was CER. When CERs were low as a result of the im- 
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posed stress, export was supported by mobilization of reserves 
(mainly starch). Export rate and leaf sucrose concentration were re- 


above about 12 milligrams per square deci 

stressed plants at high COs, there was no significant increase in 
export rate. Assimilate export rate was also correlated positively 
with SPS activity and the quantitative relationship varied with 
CER. Thus, export rate was a function of both CER and carbon 
partitioning. 28 references, 11 figures. 


19141 Development and essential oil content of secretory 
glands of sage (Salvia officinalis). Venkatachalam, K.V.; 
Kjonaas, R.; Croteau, R. (Washington State Univ., Pull- 
man). Plant "Physiology; 76: No. 1, 148-150(Sep 1984). Con- 
tract AM06-76RL02221;A T06-82ER 12027. 

Scanning electron microscopy of sage (Salvia officinalis L.) 
leave confirmed the presence of two basic types of glandular tri- 
chomes consisting of a capitate stalked form containing a multicel- 
lular stalk and surmounted by a unicellular secretory head, and a 
capitate sessile form containing a unicellular stalk and unicellular, 
or multicellular, secretory head. In the latter type, secretory activi- 
ty and filling of the subcuticular cavity may begin at virtually any 
stage of the division cycle affording fully developed glands contain- 
ing from one to twelve cells in the secretory head. Gas liquid chro- 
matographic analysis of the oil content of the most numerous gland 
species (capitate stalked, capitate sessile with one and with eight se- 
cretory cells) indicated only minor quantitative differences in essen- 
tial oil composition. Thus, each gland type is capable of producing 
the four major monoterpene families (p-menthanes, pinanes, bor- 
nanes and thujanes) characteristic of sage. 21 references, 2 figures. 


19142 Physiological function of hydrogen metabolism 

during growth of sulfidogenic bacteria on organic substrates. 

Lupton, F.S.; Conrad, R.; Zeikus, J.G. (Univ. of Wisconsin, 

cya Journal of Bacteriology; 159: No. 3, 843-849(Sep 
984). 

Desulfovibrio vulgaris Madison and Thermodesulfobacter- 
ium commune contained functionally distinct hydrogenase activi- 
ties, one which exchanged *He into *H2O and was inhibited by 
carbon monoxide and a second activity which produced He in the 
presence of CO. Cell suspensions of D. vulgaris used either lactate, 
pyruvate, or CO as the electron donor for Hz production in the ab- 
sence of sulfate. Both sulfidogenic species produced and consumed 
hydrogen as a trace gas during growth on lactate or pyruvate as 
electron donors and on thiosulfate or sulfate as electron acceptors. 
Higher initial levels of hydrogen were detected during growth on 
lactate-sulfate than on pyruvate-sulfate. D. vulgaris but not T. com- 
mune also produced and then consumed CO during growth on or- 
ganic electron donors and sulfate or thiosulfate. High partial pres- 
sures of exogenous Heinhibited growth and substrate consumption 
when D. vulgaris was cultured on pyruvate alone but not when it 
was metabolizing pyruvate plus sulfate or lactate plus sulfate. The 
data are disucssed in relation to supporting two different models for 
the physiological function of He metabolism during growth of sulfi- 
dogenic bacteria on organic electron donors plus sulfate. A trace 
Hg transformation model is proposed for control of redox processes 
during growth on either pyruvate or lactate plus sulfate, and an ob- 
ligate He cycling model is proposed for chemiosmotic energy cou- 
pling during growth on CO plus sulfate. 29 references, 8 figures. 


19143 Fermentative metabolism of Chlamydomonas rein 
hardtii. Gfeller, R.P.; Gibbs, M. (Brandeis Univ., Waltham, 
MA). Plant Physiology; 75: No. 1, 212-218(May 1984). Con 

tract AC02-76ER03231. 

The anaerobic starch breakdown into end-products in the 
green alga Chlamydomonas reinhardtii F-60 has been investigated 
in the dark and in the light. The effects of 3-(3,4-dicholorophenyl)- 
1,1-dimethylurea (DCMU) and carbonyl cyanide-p-trifluoromethox- 
yphenyl hydrazone (FCCP) on the fermentation in the light have 
also been investigated. Anaerobic starch breakdown rate (13.1 +/- 
3.5 micromoles C per milli chlorophyll per hour) is increased 
2-fold by FCCP in the dark. Light (100 watts per square meter) de- 
creases up to 4-fold the dark rate, an inhibition reversed by FCCP. 
In the dark, formate, acetate, and ethanol are formed in the ratios 
of 2.07:1.07:0.91, and account for roughly 100% of the C from the 
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starch. He production is 0.43 mole per mole glucose in the starch. 
Glycerol, D-lactate, and COs have been detected in minor amounts. 
In the light, with DCMU and FCCP present, acetate is produced in 
a 1:1 ratio to formate, and He evolution is 2.13 moles per mole glu- 
cose. When FCCP only is present, acetate production is lower, and 
CO, and Hg evolutions is 1.60 and 4.73 moles per mole glucose, re- 
spectively. When DCMU alone is present, CO: and He photoevolu- 
tion is higher than in the dark. Without DCMU, CO: and He evolu- 
tion is about 100% higher than in its presence. In both conditions, 
acetate is not formed. In all conditions in the light, ethanol is a 
minor product. Formate production is least affected by light. The 
stoichiometry in the dark indicates that starch is degraded via the 
glycolytic pathway, and pyruvate is broken down into acetyl-CoA 
and formate. Acetyl-CoA is further dissimilated into acetate and 
ethanol. In the light, acetate is produced only in the presence of 
FCCP and, when photophosphorylation is possible, it is used in un- 
identified reactions. Ethanol formation is inhibited by the light in 
all conditions. 30 references, 5 figures, 2 tables. 


19144 Metabolism of 6-nitrobenzo[a]pyrene by hamster 
embryonic fibroblasts and its interaction with Sie macro- 
molecules. Tong, S.; Selkirk, J.K. (Oak Ridge National Lab., 

. Journal of Toxicology and Environmental Health; 11: 
381-393(1983). Contract W-7405-ENG-26. 

Incubation of 6-nitrobenzo[a]pyrene (6-nitroBaP) with ham- 
ster embryonic fibroblasts led to formation of both organic solvent- 
soluble and water-soluble products. High-pressure liquid chromato- 
graphic analysis of organic solvent-soluble extracellular metabolites 
showed the predominant presence of dihydrodiols, with only small 
amounts of phenolic products. This differed from microsomal me- 
tabolism, using hepatic preparations from 3-methylcholanthrene- 
pretreated rats, where a major phenolic peak was obtained. Subse- 
quent treatment of aqueous layer with B-glucuronidase, however, 
revealed that most of the phenols were associated with glucuronic 
acid to form water-soluble products. Interaction of 6-nitroBaP with 
nuclear macromolecules from HEF was also studied. The chemical 
interacted with both DNA and RNA, but the specific activity was 
highest with nuclear proteins. This binding profile was found to be 
similar to that when benzo[a]pyrene was used, although the affinity 
toward protein binding was slightly higher for 6-nitroBaP. 23 refer- 
ences, 6 figures, 2 tables. 
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19145 (BNL—51730, pp 379-383) Monoclonal eet 
antigens melanoma. 


to cell surface Hellstroem, L.; 
Hellstroem, K.E.; Brown, J.P.; Larson, S.M.; Carrasquillo, 
J.A.; Goodman, G. (Oncogen, Seattle, WA). 1982. NTIS, 
PC ” A17/MF AOl. File Number 1184017247. (CONF- 
8310253—). 

From Symposium on neutron capture therapy; Boston, MA, 
USA (12 Oct 1983). 

The authors have worked with three human melanoma anti- 
gens which have been defined by monoclonal mouse antibodies: 
p97, a glycoprotein that is structurally related to transferrin, a pro- 
teoglycan, and a GD3 ganglioside that is slightly different from the 
GD3 of normal brain. All three antigens can be detected in frozen 
sections of melanoma, using immunohistological techniques. Anti- 
bodies and Fab fragments, specific for either p97 or the proteogly- 
can antigen, have been radiolabelled with ***I and successfully used 
for tumor imaging, and Phase I therapeutic trails are underway, 
using ™"]-labelled Fab fragments, specific for p97 or the proteogly- 
can antigen, to localize a potentially therapeutic dose of radiation 
into tumors. It may be feasible to use the same monoclonal anti- 
bodies, or antibody fragments, as carriers of neutron capturers, such 
as boron, for possible use in tumor therapy. The initial experiments 
on this are best carried out by using nude mice (or rats) carrying 
human melanoma xenografts. 


of human 


19146 ean pp 140-154) eels ra 
boron with cold neutrons. Larsson, B 


lysis of boron ; Carlsson, J.; 
D. (Univ. of U Sweden). 1982. NTIS, PC 
umber D 17247. (CONF- 


Gabel, 
Al7/MF AO0l. File 
8310253—). 

From Symposium on neutron capture therapy; Boston, MA, 
USA (12 Oct 1983). 


dioactive tags may be measured non-invasively, by Positron Emis- 
sion Tomography (PET) or by Single Photon Emission Computer- 
ized Tomography (SPECT), while at the histological level, the 
analysis may be performec, at microscopic resolution, on on biopsy 
and autopsy materials. The latter approach is ore 
of this communication where the merits of stable Boron- 

marker are studied in particular. 


19147 (BNL—51730, pp 174-183) Human 
weight-melanoma associated 


monoclonal 

el ea ne ne ae S.; 

P.; Natali, P.G.; Ruiter, D.; een ene 

Rosa, U. (New York Medical Coll. alhaiia), 1982. NTIS 
PC A17/MF AOl1. File Number DE84017247. (CONF- 
8310253—). 

From Symposium on neutron capture therapy; Boston, MA, 
USA (12 Oct 1983). 

A variety of human melanoma associated antigens (MAA) 
have been identified with cell mediated immunity tests and with se- 
rological assays. By utilizing monoclonal antibodies, the authors 
have characterized three types of membrane bound MAA which 
have distinct tissue distribution and structural properties. Among 
them the high molecular weight-MAA (HMW-MAA) appears to be 
a useful marker for radioimaging lesions in patients with melanoma 
and an appropriate target for immunotherapy. In this paper they 
will describe the properties of the HMW-MAA and will summarize 
the results they have obtained in the imaging of melanoma lesions 
with radiolabelled monoclonal antibodies to the HMW-MAA. 


19148 (BNL—51730, pp 184-192) Monoclonal antibodies 
elena tay tear om eum fnew ing othr 
Epenetos, A.A. (Hammersmith ital, London, England). 
1982. NTIS, PC A17/MF AOl. 4 Number DE84017247. 
(CONF-8310253—). 

From Symposium on neutron capture therapy; Boston, MA, 
USA (12 Oct 1983). 

Antibodies were radioiodinated (?*°I and '*I) and given par- 
enterally to immunodeficient animals bearing human epithelial 
tumors. External body scintigraphy showed tumor localization in 
all the animals (smallest detectable tumor being 1 mm in diameter). 
Based on the encouraging experimental data, clinical studies were 
commenced to study tumor targeting of I and *"I labelled mon- 
clonal antibodies in ovarian cancer. The majority of tumor sites 
were radiolocalized (11 out of 15) and good tumor to non-tumor 
ratios were obtained (10:1 at 5 days). The absolute amounts of ra- 
diolabel targeted in tumor masses, however, were small. These re- 
sults indicate that although tumor associated monoclonal antibodies 
are potentially useful for in vivo diagnosis and therapy of neoplasia, 
significant improvements are required before these goals can be 
achieved. 


19149 (BNL—51730, pp 193-196) Animal model for as- 
tumor ellstroem, K.E.; 


Hellstroem, L,; 
Kohwi, Y.; Lee, V.K. (Oncogen, Seattle, WA). 1982. NTIS, 
PC A17/MF AOI. File Number DE84017247. (CONF- 
8310253—). 
From Symposium on neutron capture therapy; Boston, MA, 
USA (12 Oct 1983). 
Animal models have certain advantages over human experi- 
mentation when developing novel diagnostic and therapeutic proce- 
dures since experiments can be done more cheaply, are easier to 
control, and do not subject human beings to unnecessary risks. 
However, in order to be useful the animal models must resemble 
the situation in man as closely as possible. The authors have devel- 
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oped such a model, using rat antibodies to cell surface antigens that 
are most strongly expressed on chemically induced bladder carcino- 
mas of mice. 


ee aimer ) 215-224) Boron-10-labeled anti- 
bodies in cancer therap: wa, E.; Serino, A.J.; Haw- 
thorne, M.F.; es Sharkey, RM; Goldenberg, D.M. (Univ. of 
California, Los Angeles). 1982. NTIS, BC A17/MF AO0O1. 
File Number DE84017247. (CONF-83 10253—). 
From Symposium on neutron capture therapy; Boston, MA, 


USA (12 Oct 1983). u 
The specific objectives of this study are to develop boron la- 
beling methods which maximize the boron-10 content of antibodies 
against carcinoembryonic antigen (CEA) while minimizing anti- 
body protein precipitation and to measure the selective tumor ac- 
cretion of boron-10 by these boron-10-labeled, tumor localizing 
antibodies. The boron labeling of anti-CEA IgG with p-[1,2-di- 
1- *H]dodecarboran(12)-2-yl]-benzenediazonium ion 
((2HJDBD) has been investigated and in vivo studies using ham- 
sters bearing GW-39 tumors show that boron-10-labeled anti-CEA 
IgG retains selective localization in tumors. To further investigate 
the boron labeling of anti-CEA IgG, new boron containing com- 
pounds which can be used to conjugate antibodies have been syn- 
thesized, including those expected to have enhanced water solubili- 
ties. 


19151 (BNL—51730, pp 13) Evaluation of necessary 
conditions for neutron capture therapy using boronated anti- 
bodies. Zamenhof, R.G.; Wellum, G.R. (Tufts-New England 
Medical Center, Bostor , MA). 1982. NTIS, PC A17/MF 
A01. File Number DE84017247. (CONF-8310253—). 

From Symposium on neutron capture therapy; Boston, MA, 
USA (12 Oct 1983). 

The application of blood-brain-barrier boronated compounds 
to neutron capture therapy, although demonstrating encouraging 
Clinical results, does not permit large (>2-3) macroscopic tumor-to- 
blood boron concentration ratios to be achieved. The concept of 
employing boronated antibodies, specifically targeted toward cer- 
tain tumor types, to transport boron to the desired cellular sites is 
superficially attractive. To determine whether such an approach is 
practically realistic, the authors have carried out a modeling study 
to examine the interplay of various physical and biochemical varia- 
bles, such as neutron flux-depth and dose-depth distributions, anti- 
body-antigen association constant, antigen site density, number of 
boron atoms per antibody molecule, and the amount of boron 
present in the blood pool, in their impact on the advantage depth (a 
criterion for therapeutic efficacy). It is concluded that given the 
pharmacodynamic properties of potentially useful antibody prepara- 

tions, significant improvements in therapeutic efficacy over the cur- 
a available blood-brain-barrier compounds are not likely to be 
readily achieved. 


19152 (BNL—51730, pp 26-33) Filtered beams for neu- 
tron capture therapy. Brugger, R.M. (Univ. of Missouri, Co- 
lumbia). 1982. NTIS, PC A17/MF AO0l. File Number 
DE84017247. (CONF-8310253—). 

From Symposium on neutron capture therapy; Boston, MA, 
USA (12 Oct 1983). 

For neutron capture therapy (NCT) one would like a beam 
of neutrons with greater than 10'° n/cm?-sec with energies in the 
range from a few eV to a few keV, with a minimal number of 
slower and faster neutrons and a minimal number of y rays. One 
approach to producing such a beam is to filter the raw neutron flux 
from a reactor or an accelerator through filtering materials that 
preferentially pass the desired neutrons while rejecting the undesir- 
able neutrons and y rays. The different kinds of filters that might 
be considered are discussed and estimates of how closely these 
might come to meeting the desired conditions are presented. Expe- 
rience with such filters at the MURR is included. 


19153 (BNL—51730, pp 35-43) Possible use of spallation 
sources in neutron capture therapy; proposed measurements of 
neutron spectra at S.I.N. Crawford, J.F.; Larsson, B. (Swiss 
Inst. for Nuclear Research, Villi gen). 1982. NTIS, PC A17/ 
MF AO1. File Number DE84017247. (CONF-8310253—). 

From Symposium on neutron capture therapy; Boston, MA, 
USA (12 Oct 1983). 
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The authors describe preparations for measurements of 
energy spectra and fluxes of epithermal neutrons from proposed 
test spallation sources in beams available at the Swiss Insti- 
tute for Nuclear Research (S.LN.). The method is besed on conven- 
tional time-of-flight techniques and requires pulsing of the accelera- 
tor. Although no results can yet be presented, the plans seem to be 
of interest to illustrate the rationale and potentialities of the use of 
accelerators in neutron capture therapy, as alternatives to nuclear 
fission reactors and other devices. 


19154 ped PRL pp 44-56) Physics studies on 3s 
- field and dosimetry for P way mtn therapy in 
lapan. Kanda, K.; Koba T.; Aizawa, O.; 2D Wakabe 

i Oka, Y. (Kyoto Univ., Osaka, orn 1982. NTIS, PC 
Ai7/MF AOl. File Number 17247. (CONF- 
8310253—). 

From Symposium on neutron capture therapy; Boston, MA, 
USA o Oct 1983). 

Physics studies on neutron field and dosimetry for neutron 
capture therapy and its related study have developed very much in 
the past 15 years in Japan. The existing reactors have been remod- 
eled for biomedical purposes, and some new facilities are being 
planned. The associated studies for neutron capture therapy have 
also been done experimentally and theoretically. This paper reviews 
these studies in a limited space, although it cannot cover all. 


19155 (BNL—51730, pp 77-87) System for simultaneous 
monitoring of thermal and epithermal 


capture yaka , 3 

pene ae S.; Hatanaka, H. (Univ. of Tsukuba, Ibaraki, 

~——_. 1982. NTIS, PC A17/MF AOl. File Number 
84017247. (CONF-8310253—). 

From Symposium on neutron capture therapy; Boston, MA, 
USA (12 Oct 1983). 

The absorbed doses in the tumor and in the brain of a pa- 
tient treated by boron neutron capture therapy are determined by 
the neutron fluence and the concentration of boron-10 in the tumor 
and in the blood. In the past the authors used a gold foil activation 
method to determine the neutron fluence. This method has the 
drawback that the exact neutron fluence can be determined only 
after the irradiation is over. They developed in 1977 a system for 
simultaneous monitorig of thermal neutron flux during irradiation 
of the patient. Although they reported this in 1978, further ad- 
vances have been made. They also report briefly on the measure- 
ment of boron-10 concentration in tissues. The neutron intensity in 
the brain is influenced by many factors, such as the distance be- 
tween the patient’s heat and the irradiation port, the size of the irra- 
diation field, and the depth of the tumor. They developed a small 
detector for simultaneous monitoring which can be implanted into 
the brain of the patient. 


19156 (BNL—51730, pp 99-105) In oe measurement of 
time dependent Boron-10 concentration in tumor. Kanda, K.; 
Kobayashi, T.; Aoki, K. (Kyoto Univ., Osaka, Ja ). 1982. 
NTIS, PC A17/MF AOl. File Number D 17247. 
(CONF-8310253—). 

From Symposium on neutron capture therapy; Boston, MA, 
USA (12 Oct 1983). 

The goal of the present study was to measure the !°B con- 
centrations in tissue under the conditions that (i) samples should be 
alive after the measurements and (ii) the measuring time should be 
less than one hour with use of about a 1 g sample. The authors 
used the method of prompt y rays from *°B (n,a)’Li* reactions, 
because it had the possibility to be applied to the direct measure- 
ments of '°B concentrations of tumors in patients without any pre- 
treatments and without great damage. The authors have developed 
a system to detect neutron-induced prompt y rays by using the 
combination of the KUR thermal neutron guide tube, *LiF tile neu- 
tron shield and a Ge(Li) detector. 


19157 (BNL—51730, pp 120-127) Boron-10 dosage in 
neutron 


cell nucleus for capture therapy. Kobayashi, T.; 
Kanda, K. (Kyoto Univ., Osaka, Japan). 1982. NTIS, PC 
tess. "a File Number DE84017247. (CONF- 
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ymposium on neutron capture therapy; Boston, MA, 
USA (20s Oct ‘ct 1985 
leagues asked us to estimate the absorbed dose in 
<ilettines an 10B is injected only into the cytoplasm and not 
into the cell nucleus because the cell nucleus is thought to contain 
the key of life. For neutron capture therapy, the therapeutic effect 
is sensitive to variations in the absorbed dose distribution within a 
cell. The authors made a new model to estimate the absorbed dose 
in a cell nucleus when the '°B concentration is different in the cell 
nucleus and cytoplasm. The model can estimate an interference 
effect between parts with and without '°B concentrations, which 
are located together within the range of the charged particles. 


19158 Ce pp 159-163) Neutron-induced au- 


tumors. Amano, K. (Teikyo 
Univ., Tokyo, Japan) 1 1982. NTIS, PC A17/MF AOl. File 
Number DE84017247. (CONF-8310253—). 

From Symposium on neutron capture therapy; Boston, MA, 
USA (12 Oct 1983). 

Intratumoral localization of boron was studied by autoradio- 
graphy to see whether the (n,a) reaction took place effectively in 
brain tumor patients who had been actually treated by neutron cap- 
ture therapy. Neutron-induced autoradiography is more conducive 
to localization of B-10 atoms than tritium labelling. In addition, 
direct observation of the passage in the tumor tissue of a particles 
released by the (n,a) reaction confirms the actual deposition of 
energy in the tumor tissue. The superimposition technique that the 
author has developed made it possible to observe a particles 
(tracks) over the histological image. 


19159 (BNL—51730, pp 164-173) Improved methods of 
neutron-induced track etch autoradiography. Kirsch, J.E.; 

Brownell, G.L. (Massachusetts Inst. of Tech., Cambrid ge). 
1982. NTIS, PC A1l7/MF A0O1. File Number "DE84017247. 
(CONF-8310253—). 

From Symposium on neutron capture therapy; Boston, MA, 
USA (12 Oct 1983). 

Knowledge of cellular *°B localization is necessary in order 
to assess the effectiveness of a compound for neutron capture ther- 
apy. A high resolution neutron-induced track etch autoradiographic 
technique has been developed for this purpose and is described. Use 
of thin non-photographic polycarbonate films and an impermeable 
membrane between tissue sample and detector yields '°B cellular 
autoradiograms with low background, good cell morphology and 
staining, and clarity while maintaining tissue and detector contact 
throughout processing. Electron microscopic study of the three-di- 
mensionality of the etched tracks for their use in subcellular autora- 
diography is also discussed. 


19160 (BNL—51730, pp 197-204) Hormone receptor 
densities in relation to 1°B neutron capture therapy. Hechter, 
O.; Schwartz, I.L. (Northwestern Univ. Medical Center, 
Chi 0, IL). 1982. NTIS, PC A17/MF AO1. File Number 
D 17247. (CONF-8310253—). 

From Symposium on neutron capture therapy; Boston, MA, 
USA (12 Oct 1983). 

This presentation is a theoretical discussion of the possibility 
that appropriate steroid-carborane derivatives might be used to se- 
lectively deliver boron-10 (?°B) to tumor cells with sex-hormone 
receptors in sufficient concentration for effective neutron capture 
theory (NCT) of hormone-dependent mammary and prostatic 
cancer. The results indicate the concentrations of androgen recep- 
tors (AR) and progesterone receptors (PR) in malignant prostatic 
cells or of estrogen receptors (ER) in malignant mammary cells are 
two low to achieve nuclear '°B concentrations of 1 *g per g of 
tumor by using a steroid ligand coupled to a single carborane cage. 


19161 (BNL—51730, pp 255-259) p-borono-L-phenyla- 
lanine. Glass, J. (Mount Sinai School of Medicine, New 
York, NY). 1982. NTIS, PC A17/MF A0Ol1. File Number 
DE84017247. (CONF-83 10253—). 

From Symposium on neutron capture therapy; Boston, MA, 


USA (12 Oct 1983). 

In imi studies on the selective uptake of p-borono- 
phenylalanine into a transplantable melanoma of mice the authors 
found that favorable distributions of boron between tumor tissue 
and other tissues was obtained at relatively short times after i.p. in- 
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jection of the amino acid derivative. An enzymatic resolution of the 
stereoisomers of p-boronophenylalanine based on the selective hy- 
drolysis of the L form of the ethyl esters by chymotrypsin has been 
reported. The authors preferred to develop a resolution based on 
the differential deacylation of N-acetyl-p-boronophenylalanine iso- 
mers. With the proper ratios of substrate to enzyme, renal acylase 
smoothly converted N-acetyl-p-borono-d,1-phenylalanine to a mix- 
ture of p-borono-L-phenylalanine and N-acetyl-p-borono-D-pheny- 


19162 (BNL—51730, 


(Brookhaven National Lab., U; pton, NY). 1982. ‘NTIS, PC 
Al17/MF AOl. File uubee DE84017247. (CONF- 
8310253—). 

From Symposium on neutron capture therapy; Boston, MA, 
USA (12 Oct 1983). 

Endogenous porphyrins (HpD) are already in clinical use for 
phototherapy, in which red light is used to stimulate a cytotoxic re- 
sponse in tumors. The evident success, at least with superficial can- 
cers, gives biological evidence of selective concentrations of por- 
phyrins in tumors adequate for therapy. The authors have investi- 
gated, in addition, the biodistribution of a synthetic porphyrin (te- 
traphenylporphinesulfonate, or TPPS) in seven different animal 
tumor models. Their data, as well as those of others, indicate abun- 
dant accumulations of TPPS in tumor. If boronated analogs behave 
in the same way, boron concentrations would be up to 10 times 
that needed for therapy. Utilization of such porphyrin analogs in 
the neutron capture therapy (NCT) procedure is similar in concept 
to phototherapy currently being used clinically, with the distinct 
advantage of deeper tissue penetration produced by the activating 
neutrons. 


19163 (BNL—51730, pp 276-280) Boronated anti-estro- 
gens for boron a. capture — 

capture Wellmann, Gabel, (Uni 
Bremen, West Same y). 1982. NTS PC A17/MF AO. 
File Number DE84017247. (CONF-83 10253—). 

From Symposium on neutron capture therapy; Boston, MA, 
USA (12 Oct 1983). 

In estrogen sensitive cells, estrogens bind to receptor pro- 
teins. The cytoplasmic estrogen-receptor complex is translocated to 
the cell nucleus, where it initiates a series of events eventually lead- 
ing to cell growth and division. Estrogen receptors might therefore 
be suitable vehicles for transporting boron-containing estrogens to 
the cell nucleus. However, results have shown a short retention 
time in the nucleus which seems characteristic for estrogens in gen- 
eral. It casts doubt on the usefulness of boronated estrogens in neu- 
tron capture therapy. Anti-estrogens are capable of being taken up 
in the cell nucleus by the same receptor as estrogens. They do not 
seem, however, to trigger the same chain of events, thus being an- 
tagonists to estrogens. The authors have therefore attempted the 
synthesis of boron-containing anti-estrogens, especially derivatives 
of the biologically active compound 6-hydroxy-2-phenyl-1-(p-2’,3’- 
dihydroxypropyloxy)phenyl-1,2,3,4-tetrahydroraphthalin, (U- 
23,469-M), which is formed in vivo. 


19164 (UCD—472-129, pp 63-66) Normal aging changes 
in the teeth of the dog: a and microradiographic 
study. Morgan, J.P.; Pool, RR, R.; Miyabayashi, T.; Stephens, 
M. Jul 1984. NTIS, PC ‘A09/MF AOl. File Number 
DE85002688. 

In Annual report, fiscal year 1983. 

Mandibles from a series of dogs from the pathology service, 
VMTH and LEHR were compared radiographically and sections 
from the 4th premolar and 2nd molar were examined microradio- 
graphically and histologically. Aging changes consisted of: (1) nar- 
rowing of the pulp cavity, (2) increase in width and cellularity of 
cementum, (3) narrowing of periodontal space, and (4) development 
of bony bridges across the periodontal space and extension into the 
cementum and dentine. It is theorized that changes in the fibrous 
joint between the tooth and alveolar bone may represent a special- 
ized form of degenerative joint disease that is unique to that form 
of joint. The aging changes noted are all free of inflammatory 
changes. 7 references. 





19165 (UCD—472-129, pp 67-73) a 8 eg 
in the column of 


Mi T.; M J.P.; Pool, RRO Ia see 
Ohi te Ato/MF A AOl. File Number DE85002688. 

In Annual fiscal ; 

Kemlammen of 1h deap bor een 
an effort to more fully document the pattern of 
examined with 


generating disk occurred: one that stimulated new bone formation 
in the form of vertebral osteophytes ventrally and laterally and a 
second pattern located on the floor of the spinal canal character- 
ized by haphazard endochondral bone formation. 5 tables. 


Criteria for selection of decedent versus living con- 
case-control study. Calle, E.E. (Oak 
i , TN). American Journal of Epidemiolo- 

gy: ag No. 4, 635-642(1984). Contract W-7405- 
The mortality odds ratio computed with a decedent control 
series (OR/sub D/) and the mortality odds ratio obtained with a 
Sieel cima alle AOR An 17) enteate tha sraeteli rate tao 
(RR/sub M) under very different assumptions. The bias of the OR/ 
sub d/ as an estimate of RR/sub M/ is a function of the mortality 
rates from other causes (those causes for which controls were se- 
lected) in the underlying exposed (E) and nonexposed (E) popula- 
tions, while the bias of OR/sub L/ as an estimate of RR/sub M/ is 
a function of the prevalence of the study disease in the underlying 
E and E populations. The OR/sub L/ closely estimates the RR/sub 
M/ if the prevalence of the disease under study is small. If the 
study disease mortality rate is small relative to the other-causes 
mortality rate, the OR/sub D/ closely estimates the cause-specific 

proportional mortality ratio. 16 references, 3 tables. 


5507 Microbiology 


REFER ALSO TO CITATION(S) 17862, 19105, 19119, 19120, 19122, 19136, 
19142, 19214 


19167 (DOE/ER/10945—T3) Characterization of the or- 
ganization of the genome of methanogens and ee of 
systems for Methanococcus 
Progress report, July 1, 1984-February 25, 1985, Reeve, IN: 
Frea, J.A. (Ohio State Univ., Columbus (USA). Dept. of 
Microbiology). 22 Feb 1985. Contract AC02-81ER10945. 
4p. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE85007784. 


Several DNA segments were cloned from a variety of meth- 
anogens. These DNA molecules were capable of complementing 
ic mutations in E. coli and in B. subtilis. Several frag- 
ments have had their DNA sequences determined. Mutants sponta- 
neously resistant to antibiotics have been isolated. Ribosomes isolat- 
ed from neomycin resistant strains remain neomycin sensitive in an 
in vitro translation system. Plasmids were constructed which carry 
neomycin resistance determinants and which should replicate in 
methanogens. (ACR) 


19168 — and ee of two new methane- 
lum olentangyi, sp. nov., and 

ion sp. nov. Corder, R.E.; Hook, "LA, 
Larkin, J.M.; Frea, J.I. (Ohio State Univ., Columbus). Ar- 


chives of Microbiology; 134: 28-32(1983). ‘Contract AC02-, 


81ER10945. 

Two new methane-producing cocci have been isolated from 
separate sediment enrichments using a defined synthetic growth 
medium. A freshwater methanogen, Methanogenium olentangyi, sp. 
nov., was isolated from Olentangy River sediment, Columbus, 
Ohio. The organism was a non-motile, irregular coccus that pro- 
duced methane from CO: plus Hs, and required acetate for growth. 
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A marine methanogen, Methanococcus deltae, sp. nov., was isolat- 
ed from Gulf of Mexico sediments and was a non-motile, irregular 
coccus that grew on CO: plus He, or on formate. The guanine-plus- 
cytosine content of the deoxyribonucleic acid of the isolates was 
54.4 and 40.5 mol %, respectively. 19 references, 1 table. 


19169 Lipopolysaccharides of the cyanobacterium Micro- 
cystis Raziuddin, S.; Sie; H.W.; Torna- 
bene, T.G. (Brookhaven National ton, NY). Euro- 
pean Journal of Biochemistry; 137: 333- 336(1be) 

Lipopolysaccharides (LPS) of two isolates of Microcystis 
aeruginosa were extracted with phenol/water and purified. Cesium 
chloride gradient ultracentrifugation of these preparations yielded 
only one fraction. The LPS contained significant amounts of 3- 
deoxy-D-manno-octulosonic acid, glucose, 3-deoxy sugars, glucosa- 
mine, fatty acids, fatty acid esters, hexoses, and phosphate. Heptose, 
a characteristic sugar component of the polysaccharide moiety of 
LPS of most gram-negative bacteria was absent. Lipopolysacchar- 
ides and lipid A hydrolysate of LPS preparations were active in 
mouse lethality and Limulus lysate gelation. The lipid A moiety 
was slightly less active in toxicity and Limulus lysate gelation assay 
than the intact LPS. The LPS and lipid A moiety of the two iso- 
lates of M. aeruginosa were less active in toxicity in mice and Li- 
mulus test than LPS of Salmonella abortus equi. 37 references, 1 
figure, 3 tables. 


19170 Enumeration of Méethanobrevibacter smithii in 
human feces. Miller, T.L.; Wolin, M.J. (New York State 
Dept. of Health, Albany). Archives of Microbiology; 131: 14- 
18(1982). Contract AC02-81ER 10889. 

A plating medium containing cephalothin and clindamycin 
was developed for enumeration and isolation of methanogens in 
human feces. Specimens from nine CH,-producing subjects had 
total anaerobe counts of 1-8 x 1074/g dry weight. Methanogen 
counts on the antibiotic medium ranged from 0.001-12.6% of the 
total anaerobe count. There was no correlation between age, sex, or 
percent dry fecal weight and the ratio of methanogens to total 
counts. Specimens from eight non-CH,-producing individuals con- 
tained bacteria that yielded nonmethanogenic colonies on the anti- 
biotic medium. The means +/- SD of the logarithm of the total 
counts per gram dry weight were 11.4 +/- 0.29 and 11.38 +-/- 0.44 
for the positive and negative groups respectively. Values for the an- 
tibiotic-resistant flora were 8.8 +/- 1.13 and 7.78 +/- 1.08 respec- 
tively. Methanogens were isolated from the most dilute inoculum of 
each specimen from CH,-producing subjects. All isolates were mor- 
phologically, physiologically, and immunologically identical to 

Methanobrevibacter smithii. Growth of methanogens in media that 
were essentially extracts of CH,-negative feces suggested that no 
cutieide were lacking or inhibitors present in intestinal contents 
that prevent the growth of methanogens in these individuals. 17 ref- 
erences, 3 tables. 


19171 Methylomonas sp. strain 761M: an unusual Type I 
methanotroph. Zhao, S.J.; Hanson, R.S. (Chengdu Inst. of 
Biology, China). Taxonomy and Ecology; 262-268({1985)). 
Contract AC02-82ER 12029. 

Methylomonas sp. strain 761M and strains derived from it 
are described as unusual type I methanotrophs that require multi- 
carbon compounds for rapid growth. Alpha-ketoglutarate dehydro- 
genase is present in these strains, and they contain a functional tri- 
carboxylic acid cycle. Methylomonas sp. strain 761M appears to be 
well-adapted to studies of energy and growth yields on C; sub- 
strates because the assimilation of C; units can be substantially re- 
duced. 16 references, 2 figures, 4 tables. 


5508 Morphology 


19172 (UCD—472-129, pp 74-76) Se ex- 
amination of cortical bone remodelling parameters in 
and old beagles. Parks, N.J.; Morrin, L.A.; Hood, SJ. sul 
1984. NTIS, PC A09/MF AO1. File Number DE85002688. 
In Annual report, fiscal year 1983. 
Multiple, in vivo labelling of bone in 1-2 year old and 13-14 
year old beagles has been initiated. The variation of radial apposi- 
tion rates as a function of label diameter was found to be similar in 
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both young and old dogs. The range is 0.2 to 2.2 wm/day, and are 
highly dependent on the diameter of the outermost label. 3 refer- 
ences, 3 figures. 


19173 (UCD—472-129, 82-83) a differential 
equation model of the process in canine cortical 
bone. Hood, S.J.; Parks, N.J.; Brewer, J.W. (Univ. of Cali- 
fornia, Davis). Jul 1984. NTIS, PC A09/MF AOl. File 
Number DE85002688. 


population dynamics of the cells involved. Histomorphometric data 

provide most of the inputs to the model. The equations will be 
solved using finite difference methods and the results displayed by 
using computer graphics to draw bone sections corresponding to 
the mathematical solution. 3 references. 


19174 (UCD—472-129, 77-81) Assessment of cancel- 
lous and cortical bone ion in the skeleton. 


Parks, N.J.; Jee, W.S.S.; Miller, G.E. (Univ. of Utah, Salt 
Lake City). Jul 1984. NTIS, PC A09/MF AOl. File 
Number DE85002688. 

In Annual report, fiscal year 1983. 

Methods for th the total skeletal survey of cancellous and com- 
pact bone by neutron activation analysis and dissection are report- 
ed. The skeleton of a Beagle dog was dissected into approximately 
400 pieces and assayed for Ca-49 produced in the University of 
California, Irvine TRIGA reactor. Cancellous bone was dissected 
out and samples were assayed again. The cancellous:compact ratio 
of an 828 gram skeleton determined to contain 108 grams of calci- 
um was 19.5/80.5. 6 references, 2 figures, 1 table. 


5509 Pathology 


19175 (DOE/EV/10270—5) Marrow-tumor interactions: 
the role of the bone marrow in controlling chemically induced 
tumors. 1984 annual progress report. Rosse, C. (Washington 
Univ., Seattle (USA). School of Medicine). 1984. Contract 
AT06-79EV 10270. 15p. NTIS, PC A02/MF A01i; GPO 
Dep. File Number DE85007836. 

The host responses against various types of cancer were ana- 
lyzed. The involvement of bone marrow cell populations that gen- 
erate cytotoxic T lymphocytes, natural killer cells and macrophages 
has been correlated. The influence of neoplasms on the production 
of various types of bone marrow cells has been investigated. Bone 
marrow-derived cells involved in tumor neutralization have been 
identified. (ACR) 


19176 (DOE/EV/93015—T1) Aging and the geochemical 
environment. (National Research Council, Washington, DC 
(USA). Panel on Aging and the Geochemical Environ- 
ment). 1981. Contract AT01-79EV93015. 153p. NTIS, PC 
A08/MF A01; 1; GPO Dep. File Number DE85006935. 

The report describes and assesses the aging process and re- 
lated environmental aspects. Specific geographic areas of increased 
and decreased longevity were identified and geochemically charac- 
terized in terms of surface rocks, drinking water quality, soils, and 
abnormal absorption of trace elements by plants. Environmental 
factors that may be related to increased longevity are discussed. 11 
references, 32 figures, 8 tables. (ACR) 


5510 Physiological Systems 


19177 (BNL—35968) Ovine model for studying pulmo- 
nary immune responses. Joel, D.D.; Chanana, A.D. (Brook- 
haven National Lab., Upton, NY (USA)). 25 Nov 1984. 
Contract AC02-76CHO00016. 25p. (CONF-8411152—1). 
NTIS, PC A02/MF A01; GPO Dep. File Number 
DE85007281. 

From Symposium on immune responses in foetal and adult 
sheep; Basel, Switzerland (25 Nov 1984). 

Anatomical features of the sheep lung make it an excellent 
model for studying pulmonary immunity. Four specific lung seg- 
ments were identified which drain exclusively to three separate 


immunoblasts tend to relocate in lung tissue and reappear with a 
higher specific activity in pulmonary lymph than in thoracic duct 
lymph. The reverse was observed with labeled intestinal lymphob- 
lasts. 35 references, 2 figures, 3 tables. 


19178 (UCD—472-129, pp 84-88) Fresh and 
matched and mismatched osteochondral allografts 


ae Senses. 
Fresh or frozen, matched 


12 weeks post-op no statistically significant differences in cell-medi- 
ated, anti-donor, histocompatibility antigen-directed immunity were 
measured. However, by 18 weeks after surgery a marked increase 
in cell-mediated cytotoxicity was seen in dogs receiving noncompa- 
tible grafts but not in dogs receiving compatible ones. 18 refer- 
ences, 1 table. 


19179 Eutherian-like reproductive specializations in a vi- 
viparous reptile. Blackburn, D.G.; Vitt, L.J.; Beuchat, C.A. 
(Cornell Univ., Ithaca, NY). Proceedings of the National | 
Academy of Sciences of the United States of America; 81: No. 
15, vp(Aug 1984). Contract AC09-76SR00819. 

The viviparous Brazilian scincid lizard Mabuya heathi exhib- 
its a suite of reproductive specializations widely believed to be con- 
fined to the eutherian mammals. This skink ovulates the smallest 
known reptilian egg (similarly ordered 1.0 mm in diameter). Placen- 
tal transport accounts for >99% of the dry mass of the peripartur- 
ient fetus, representing a degree of placentotrophy proportionately 
greater than that reported in any other non-mammalian vertebrate. 
Placental morphology and the timing of fetal growth implicate the 
chorioallantoic placenta in maternal-fetal nutrient transfer. The yolk 
pend. gneve» geri r\ mgathoicendnas. ac omy. “tee erent: 
mass. Precocial gonadal maturation and postponement of reproduc- 
tive investment until well after ovulation enables females to become 
pregnant at 3-4 months of age, long before attainment of full adult 
body size. 34 references, 3 tables. 


— entinedy Keanel, SJ. Lakied, £2 Finan, EM. 

. Kennel, S.J.; Lankford, T.; Flynn, K.M. 
Oar R Rides Nez e National Lab., TN). Cancer Research; 43: 2843- 
3848(1983), Contract W-7405-ENG-26. 

Syngeneic monoclonal antibodies (MoAb) to Moloney sarco- 
ma cells were produced by fusion of spleen cells from MSC regres- 
sor mice to myeloma SP2/0. MoAb 244-19A, an immunoglobulin 
G2b, bound to MSC cells and did not bind to two other sarcomas 
(K-BALB and Ha2), a carcinoma (Line 1), a fibroblast (A31) or a 
fibroblast infected with C-type virus (A31) or a fibroblast infected 
with C-type virus (A31l-Moloney leukemia virus). In contrast, 
MoAb 271-1A bound to the MSC and Ha2 sarcoma and line 1 car- 
cinoma as well as to the normal and infected fibroblast cultures. 
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Antibodies were tested for therapeutic effect using three schedules 
of antibody injection. Injection i.p. of ascites fluid containing 244- 
19A MoAb given on Days -1, 0, and +1 relative to tumor cell in- 
jection increased life span significantly over that of control animals 
given injections (P3, immunoglobulin G, or MoAb 271-1A) and 
produced some seven of 19, one of five, and one of five long-term 
survivors in three separate experiments. Antibody given to animals 
with established tumors (4 days after implantation) also prolonged 
life span significantly and produced three of nine long-term survi- 
vors. Antibody given to animals with very large tumor burdens (10 
days after implantation) did not prolong life span significantly. Op- 
timal dose, schedule, and mechanism studies concerning this ther- 
apy are in progress. 


5530 Agriculture And Food Technology 


REFER ALSO TO CITATION(S) 18570 


19181 (DOE/ER/13094—T1) Genetic engineering of 
plants. Agricultural research opportunities and policy con- 
cerns. (National Research Council, Washi nm, DC (USA). 
Board on iculture). 1984. Contract FG01-83ER13094. 

. NTIS, A05/MF A01; GPO Dep. File Number 
DE85006771. 

The potential contribution of genetic engineering to agricul- 
ture is discussed. Research opportunities presented by the new ge- 
netic technologies, as well as their implications for funding and 
training in the plant scineces are discussed. (ACR) 


lum maydis T toxin increased mem- 

permeability to Ca” in susceptible corn mitochondria. 
Holden, M.J.; Sze, H. (Univ. of Maryland, College Park). 
Plant Physiology; 75: No. 1, 235-237(May 1984). Contract 
AS05-82ER 13015. 

Though Helminthosporium maydis race T (HmT) toxin de- 
creased active Ca* uptake into mitochondria isolated from suscep- 
tible (T) but not resistant (N) corn. The mode of toxin action is not 
understood. This study shows that HmT toxin or A23187 (a Ca** 
ionophore) dissipated a Ca* gradient in T mitochondria. However, 
HmT toxin had no effect on Ca** gradients in N mitochondria or 
microsomal vesicles from T or N corn. The results Suggest that 
HmT toxin increased membrane permeability to Ca* in mitochon- 


dria of T corn specifically. 
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5601 Radiation Effects 


19182 H 
brane 


REFER ALSO TO CITATION(S) 19099 


19183 (BMI—1984-048, pp 81-92) Biokinetics of radioac- 
tive substances in man. Henrichs, K. Oct 1984. (In German). 
NTIS (US Sales Only), PC AO8/MF AO1. File Number 
DE85750777. (CONF-8405263—). 

From Information meeting on radiation protection research; 
Bonn, F.R. Germany (30 May 1984). 

Information on the biokinetics of a given radioactive sub- 
stance in the human body is a prerequisite to any study for quanti- 
fying the radiation dose to the body due to incorporation. Such 
dose data determined with the aid of biokinetic data are needed to 
assess and compare the risks involved in various methods of nuclear 
medical therapy, and to compare the radiation doses to be expected 
from radioactive substances released from nuclear facilities with the 
limits defined in the Radiation Protection Ordinance. 


19184 (BMI— 1984-048, pp 93-120) Malformations and 
maturation disturbances after irradiation. Koner- 
mann, G. Oct 1984. (In German). NTIS (US Sales Only), 
PC A08/MF AOl. File Number DE85750777. (CONF- 
8405263—). 

From Information meeting on radiation protection research; 
Bonn, F.R. Germany (30 May 1984). 


Risk estimates for prenatally exposed humans in view to mal- 
formations and maturation disturbances are incomplete despite nu- 
merous single cases being described. In this situation support from 
animal data has necessarily to be taken into consideration. Outlines 
of recent knowledge in the field of experimental radioembryology 
will be given. Possibilities and limits of the transfer of animal data 
to man will be discussed and correlated with new medical evalua- 
tions. The discussions are focussed on developmental defects of the 
central nervous system. 


19185 (BNL—51700, pp 75-92) Medical Department. 
1983. NTIS, PC A08/MF A0O1. File Number T1I84015153. 

In Brookhaven Highlights, Jan! 1982-March 1983. 

Within Brookhaven National ratory, the life sciences 
program is carried out under two departments, the Medical Depart- 
ment and the Biological Department. The Medical Research Center 
contains three major divisions: the Hospital, the Research Labora- 
tories, and the Occupational Medicine Clinic. The hospital, which 
is devoted entirely to research patients, supports clinical studies in: 
pulmonary diseases; neuropsychiatric disorders; hematological dis- 
eases (e.g., chronic lymphocytic leukemia); cardiopulmonary disor- 
ders; hepatobiliary dysfunction; cancer of various types; toxicologi- 
cal problems; bone and mineral metabolism; and dietary and nutri- 
tional disorders. Research efforts are also made to improve thera- 
peutic measures for disease: brain tumor therapy through boron 
capture of epithermal neutrons, and proton beam irradiation; extra- 
corporeal irradiation of blood in leukemia; iron chelator efficacy in 
thalassemia; and nonsurgical treatment of ocular melanoma. Early 
diagnoses and studies of the mechanism of disease are approached 
through medical applications of nuclear technology, including posi- 
tron emission tomography. Work carried out within the Biological 
Department includes: biological structure determination, molecular 
genetics, DNA repair and plant sciences. A large part of the re- 
search is devoted to understanding how biological systems work. 
Central to this aim is the study of DNA. This includes effects of 
damage by physical and chemical agents, gene cloning of bacteria 
and plants and effects of low doses of radiation and other energy 
derived hazards. 


19186 (BNL—51730, pp 323-330) Testing boron-contain- 
ing estrogens on human breast cancer cells in a neutron beam. 
Sweet, F.; Kao, M.S.; Williams, A.; Khachatrian, L.; Wes- 
sels, B.; Kirsch, J. (Washington Univ. School of Medicine, 
St. Louis, MO). 1982. S, PC A17/MF AOl. File 
Number T184017247. (CONF-8310253—). 

From Symposium on neutron capture therapy; Boston, MA, 
USA (12 Oct 1983). 

Of the several boron-containing estrogen derivatives synthe- 
sized by the authors, they found that 17a-carboranyestradiol (Car- 
bestrol) had estrogenic potency equal to natural estradiol both in 
female rats and also in human breast cancer cells (cell line MCF-7, 
estrogen sensitive). The therapy neutron beam from the MITR II 
nuclear reactor was trained on the MCF-7 cells which had been 
pre-incubated with various concentrations of Carbestrol. The back- 
ground +y-radiation was 300 rads. Both the test cells and also the 
control cells were markedly damaged by the irradiation. Under 
similar experimental conditions, 300 rads of y-radiation from a cali- 
brated cesium source were found to produce about half of the cell 
damage observed in the neutron irradiation experiments. Experi- 
ments involving the treatment of estrogen-sensitive cancer cells 
with a boron-containing estrogen may be more productive when 
the non-selectively destructive ‘y-radiation is removed from the neu- 
tron beam and also by enriching Carbestrol with 1B. 


19187 (BNL—51730, pp 355-364) Cure of malignant 
melanoma by single thermal neutron capture treatment using 
melanoma-seeking compounds: !°B/melanogenesis interaction 
to in vitro/in vivo radiobiological analysis to preclinical stud- 
ies. Mishima, Y.; Ichihashi, M.; Nakanishi, T.; Tsuji, M.; 
Ueda, M.; ; Nakagawa, ae Suzuki, T. (Kobe Univ. School of 
Medicine, Japan). 1982. NTIS, PC A17/MF AOl. File 
Number T184017247. (CONF-8310253—). 

From Symposium on neutron capture therapy; Boston, MA, 
USA (12 Oct 1983). 

This paper discusses the synthesis of new tumor-seeking 1°B- 
compounds which possess selective affinity for the specific metabol- 
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ic activity of the target cancer cells. Since not only malignant mela- 
nomas but also many kinds of human cancers, for example thyroid 
cancer and squamous cell carcinoma, synthesize their specific pro- 
tein, the aim is to establish selective thermal neutron capture treat- 
ment of malignant melanoma as a prototype of such cancer cells. 


19188 ee pp 365-375) Neutron capture using 
boronated polyclonal and monoclonal antibodies. Barth, R.F.; 
Soloway, A.H.; Alam, F.; Carey, W.E.; Andrews, Cc; 
Holman, B.; Johnson, C.W.; Mohammed, J.; Se i, J. Jr.; 
ee Z. (Ohio State ‘Univ., Columbus). 1 . NTIS, 

PC A17/MF AOl. File Number TISAI TAT. (CONF- 
8310253—). Contract AC02-82ER60040. 

From Symposium on neutron capture therapy; Boston, MA, 
USA (12 Oct 1983). 

a ee ee ee 
feasibility of using a combination of capture agents consisting of 
boronated antibodies and 'B-enriched boric acid cid ("B-H.BO,) for 
the delivery of °B. Two systems have been investigated, one em- 
ploying polyclonally derived horse antihuman thymocyte globulin, 
and the other a monoclonal antibody directed against human color- 
ectal cancer associated antigen. The data presented indicate that 
antibodies can be used to deliver *°B to target cells, and that in 
combination with a non-selective agent, it is possible to sustain a 
lethal n,a reaction at the cellular level. 


19189 (BNL—51730, pp 376-378) Practical problems of 
the past in the use of boron: slow neutron capture therapy in 
Oe nS er ee Sweet, W.H. (Mas- 
sachusetts General Hospital, Boston). 1982. NTIS, PC A17/ 
MF AO1. File Number 84017247. YCONP-8310853—). 

From Symposium on neutron capture therapy; 

USA (12 Oct 1983). 

The paper discusses a series of 19 boron-10-slow neutron 
capture irradiations carried out on 18 patients from 1959 to 1961. 
The treatments were given in the surgical operating room especial- 
ly constructed for this purpose beneath the core of the nuclear re- 
actor at the Massachusetts Institute of Technology. All the patients 
died within 10 days to 11.5 months after the radiation, most from a 
special form of radiation necrosis. The radiation necrosis was most 
intense at the site of the highest neutron flux, the brain surface. The 
high concentration of the 'B in the blood, the sensitivity of the 
endothelial cells to radiation, and the short range of the heavy par- 
ticles released appeared to have killed the brain by choking off its 
blood supply. Important advances in the last decade or so which 
contribute to the solution of the problems are discussed. 


19190 (BNL—51730, pp 384-393) Clinical experience of 
boron neutron capture for t brain tumors. 
Hatanaka, H. (Teikyo Univ., Tokyo, Japan). 1982. NTIS, 
Ede AOl. File Number 1184017247. (CONF- 

From S ymposium on neutron capture therapy; Boston, MA, 


Oe 

In August, 1968, after spending nearly 10 months on dosime- 
try and remodeling of the thermal column at HTR (100 KW), 
Kawasaki, and after going through some tough questions by com- 
mittees of specialists, the author was granted permission to use the 
reactor by the Atomic Energy Commission and eventually by the 
Prime Minister for brain tumor treatment. From 1968 until 1971 
only cases which had already undergone Cobalt-60 radiotherapy 
were treated by neutron capture (9 cases). It was only after 1972 
that patients without any previous intervention could be treated by 
neutron capture alone. For the 30 patients treated between 1972 
and 1979, the 5-year survival was 33.3% (10/30). For grade III-IV 
malignant gliomas, the control group treated by the so-called multi- 
modality treatment of chemo-/immuno-radiotherapy with Cobalt-60 
or Linear accelerator, died out before 3 years after treatments. The 
mean survival of the author's control group was 11.5 +/- 1.3 
months. By neutron capture therapy, the 5-year survival was 33.3% 
and the mean survival was 36.9 +/- 14.8 months, as of June 30, 
1983. Although many other anti-cancer therapies are being inten- 
sively studied, neutron capture therapy has a definite advantage 
over the others in cellular-level specificity and lethalness. This ther- 
apy will have a much higher future potential, because the present 
modestly encouraging clinical data have been achieved only with 
very limited resources. 
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19191 (BNL—S51730, pp 304-314) Pre-clinical neutron 
capture trials at M.LT. using NaoBi2Hii:SH. Brow- 
nell, G.L.; Kirsch, J.E.; st hy, J.C.; Ashtari, M.; 
Schoene, W.C.; Rumbau ellum, G.R. (Massachu- 
setts Inst. of Tech., Cam ride 1982. NTIS, PC A1l7/MF 
AOl1. File Number 1184017 247. (CONF- 8310253—). 

From Symposium on neutron capture therapy; Boston, MA, 
USA (12 Oct 1983). 

Pre-clinical neutron capture therapy (NCT) trials with neon- 
ate beagles bearing transplanted cerebral tumors were carried out at 
the MITR-II research reactor medical therapy facility and are pre- 
sented with a preliminary discussion of earlier studies conducted to 
determine the NCT dose tolerance to the normal canine brain. The 
boron compound administered, NazBi2Hi:SH (92% *B enriched), 
was incorporated in the tumor as a result of the breakdown of the 
physiological blood-brain barrier. Pre- and post-irradiation tumor 
growth was monitored by computerized axial tomography scanning 
aided with contrast enhancement. Clinical, radiological, and patho- 
logical assessments were performed, revealing positive, though epi- 
sodic, results of therapy, and are described. 


19192 (BNL—51730, 2 Biological studies of 
an epithermal beam for NCT with Na2B:2H::SH. Noonan, 
D.J.; Russell, J.L. Jr. (Georgia Inst. of Tech., Atlanta). 
1982. NTIS, PC A17/MF AOl. File Number T184017247. 
(CONF-8310253—). 

From Symposium on neutron capture therapy; Boston, MA, 
USA (12 Oct 1983). 

Several aspects of the problem of bringing the use of epith- 
ermal beam NCT from the laboratory to clinical trials are being in- 
vestigated at the Frank H. Neely Nuclear Research Center at the 
Georgia Institute of Technology. An epithermal beam has been pre- 
pared based on sulfur, aluminum and boron filtration. This ap- 
proach reduces the fast neutron dose to acceptable levels while 
maintaining adequate intensity for therapy. Using Tradescantia as a 
biological dosimeter the skin-sparing effect of the beam has been 
verified and it has been shown that it is possible to hold the total 
effective dose to normal tissue below the tolerance limit for the 
brain. A rat tumor has been developed to test various dose modify- 
ing or protective factors such as plasma exchange, fractionation of 
radiation delivery, chemoprotectors and other variables. 


19193 (BNL—51730, es 331-340) Combined action of 
thermal irradiation 


neutron boron-10-amino acid analogs 
on a solid experimental cane (EO771 C57 B1/6J). Pors- 
chen, W.; Marx, J.; Muehlensiepen, H.; Feinendegen, L.E.; 
Dallacker, F.; Muechter, H.; Muellners, W.; Boehmel, T. 
(Nuclear Research Center Juelich GmbH., West Germany). 
1982. NTIS, PC A17/MF AOl1. File Number T184017247. 
(CONF-8310253—). 

From Symposium on neutron capture therapy; Boston, MA, 
USA (12 Oct 1983). 

Two boron-amino acid analogs were synthesized with en- 
riched boron (90% 1B): (a) The compound Trimethylamine-car- 
boxyborane (Mol weight: 116.2) contains 8.7% boron, and (6) 
Amine-carboxyborane (Mol weight: 74.1) contains 13.6% boron and 
shows a good solubility in water. The solid Adenocarcinoma EO 
771 on C57 B1/6J mice was used as test object. The tumor-bearing 
animals were irradiated in a thermal column of the swimming-pool 
type reactor FRJ-1 (MERLIN); the bodies were shielded against 
thermal neutrons by a boron carbide-plastic mixture. The thermal 
neutron flux was 2.3 x 10'°n/cm? sec. at the tumor. Boron concen- 
trations in tumor, liver, muscle and in blood were analysed by emis- 
sion spectroscopy. The effects of the tumor treatment were evaluat- 
ed by tumor volume measurements. Cell cycle changes were ana- 
lysed by means of flow cytometry using the ICP-22 from Phywe. 


(BNL—51730, pp 341-354) In vitro and in vivo 
studies in boron neutron capture therapy of malignant mela- 
noma. Allen, B.J. (Anstioiien A Atomic Energy Commission 
Research Establishment, Sutherland). 1982. NTIS, PC A17/ 
MF AO1. File Number TI84017247. (CONF-8310253—). 

From Symposium on neutron capture therapy; Boston, MA, 

USA . Oct 1983). 
A multidisciplinary research project in boron neutron cap- 
ture therapy of malignant melanoma is under consideration by the 





affined 

lines are being used for in vitro tests of uptake and incorporation of 
some of these compounds, and selected lines will then be implanted 
in nude mice for in vivo distribution studies. The fidelity of human 
melanoma xenografts in nude mice has been well studied, and re- 
sults are cre nays Boron concentration will be meas- 
ured directly b y plasma arc emission spectroscopy or liquid scintil- 
lation ith 14C-labelled boron analogues. Track-etch tech- 
niques will be used for the microscopic determination of boron in 
tumor sections. Neutron irradiation and radiobiology experiments 
are outlined. 


19195 (BNL—51730, re 128-133) Biological effect of the 
1©B(n,a)"Li reaction and its simulation by Monte Carlo cal- 
culations. Gabel, D.; Fairchild, R.G.; Larsson, B.; Drescher, 
K.; Rowe, W. (Univ. of Bremen, "West Germany). 1982. 
NTIS, PC Al17/MF A0Ol. File Number DE84017247. 
(CONF-8310253—). Contract AC02-76CH00016. 

From Symposium on neutron capture therapy; Boston, MA, 
USA (12 Oct 1983). 

Because there is considerable discrepancy in the literature re- 

the relative biological effectiveness (RBE) of the 

1®B(n,a)"Li neutron capture reaction, the authors have redeter- 
mined the RBE value for cells in culture. This value is important 
for the implementation of neutron capture therapy. V79 Chinese 
hamster cells were grown in media containing different concentra- 
tions of boric acid. They were detached with a trypsin solution 

ining the same concentration of boric acid, suspended in phos- 
phate buffered saline, again with the same boron content, and ex- 
posed to the thermal neutron beam at the patient port of the Medi- 
cal Research Reactor at Brookhaven National Laboratory. 


19196 (BNL—51730, Be 134-139) Effects of deuterium 
oxide and cysteamine on acute lethality of head irradia- 
tion. Rosander, K.; Slatkin, D.N.; Stoner, R.D. (Brookhaven 
National Lab., Upton, NY). 1982. NTIS, PC A1l7/MF AOl. 

Number DE84017247. (CONF-8310253—). Contract 


ees 
on neutron capture therapy; Boston, MA, 


USA (12 Oct 196 
In radiation therapy of human tumors it is desirable to deliv- 
er the lowest possible dose to associated normal tissues. For boron 
neutron capture therapy (BNCT), one possible approach to this 
problem would be to deuterate tissue water. Transient partial deu- 
body water would increase neutron penetration to a 
tumor and thereby also: permit lower radiation doses to superficial 
tissues. The heads of partially deuterated and normal mice 
irradiated by x rays (low LET) or by charged particles from 
(high LET) at two dose levels which 
central nervous system (CNS) radiation lethality 
in less than and in more than one-half of exposed ani- 
mals, respectively. Since cysteamine, another chemical radiation- 
agent, is known to lessen strand breakage in brain endo- 
thelial cell DNA caused by up low LET radiation directed primari- 
ly to the heads of rats, parallel experiments were performed on deu- 
terated and normal mice treated with a radiation-protective dose of 
cysteamine given intraperitoneally about 15 to 20 min prior to irra- 


19197 (BNL—51730, PP. 155-158) Boron-10 distribution 
ues ee een: As, Amano, K.; Kitamura, K.; Ta- 
teishi, J.; Hatanaka, H. . (Kyushi Univ., Tokyo, Japan). 1982. 
NTIS, PC A17/MF AOl. File Number D 17247. 


tributed within a tumor and only in the tumor. Boron-10 distribu- 
tion in non-transplanted brain tumors had not yet been studied. The 
difference hetween transplanted tumor and non-transplanted tumor 
is quite significant with respect to the difference in susceptibility to 
boron penetration. The authors report on boron-10 distribution in 
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primary brain tumors of rats induced by ethylnitrosourea (ENU) as 
well as in transplanted rat brain tumors, and discuss the mechanism 
of the boron-10 accumulation in the tumor. 


(DOE/ER/60258—T1) ASA conference on radi- 
sien ek Ree Ove se Cy Dow 1904. Contract 
tical Association, Dec 1984. Contract 
FG05-84ER60258. #9p. NFS) 115—Summs.). NTIS, 
PC A05/MF A0i1; 1; GPO Dep. File Number DE85006998. 

From American Statistical Association conference on radi- 
ation and health; Berkeley Springs, WV, USA (8 Jul 1984). 

The po Bam included presentations S (i) DOE follow- 
up studies of exposed workers; (2) probability of causation; (3) 
radon; (4) occupational mortality studies; (5) life-table construction; 
(6) morbidity versus mortality studies; (7) old and new risks in 
radium dial painters; and (8) mental retardation in A-bomb survi- 
vors. (ACR) 


19199 (UCD—472-129, pp 94-97) Cobalt-60 radiation 
leukemogenesis studies. Shifrine, M.; Kawakami, T.G-.; 
Taylor, N.J.; Klein, A. > Dyck, J.A,; "DeRock, E.W,; Shi- 
mizu, J.A ; Rasmussen, C ; Cain, G.R. Jul 1984. NTIS, PC 
A09/MF AOl. File Number DE85002688. 

In Annual report, fiscal year 1983. 

Exposure to chronic low-level irradiation suppresses immuni- 
ty, both specifically and non-specifically. The cobalt field census is 
presented and our experience with dogs exposed at various ages to 
different dose rates. No significant difference was observed in 
number of leukemic dogs when exposure started in utero or at 150 
days of age. 


19200 (UCD—472-129, pp 60-62) 7°*Ra-induced dental 
changes: a comparative microradi ic study of human and 
beagle dog. Morgan, J.P.; Pool, R.R.; Farnham, J.E.; Miya- 
bayashi, T. Jul 1984. NTIS, PC A09/MF AO1. File Number 
DE85002688. 

In Annual report, fiscal year 1983. 

Comparison of microradiographs made from thin sections of 
teeth from human and the Beagle dog show a similar pattern of 
change dependent on age of exposure and duration of exposure 
prior to death or extraction. The pattern of change consisted of the 
presence of remodeling units of alveolar bone that extended across 
the gomphosis and involved the cementum and dentine. This pat- 
tern of change is not described as a normal aging change in either 
humans or the Beagle dog. 2 tables. 


19201 (UCD— 472-129, pp 2-43) Strontium-90 and 
beagle 


radium-226 toxicity in dogs: current status. Book, 
S.A.; Culbertson, M.R.; Goldman, M.; Parks, N.J.; Rosenb- 
latt, "LS; Spangler, W.L. Jul 1984. "NTIS, PC A09/MF 
AO01. File Number ene 

In Annual repo: fiscal year 1983. 

The tinlogio al Tikcts of Sr and 7**Ra have been investigat- 
ed in the beagle dog in order to predict the possible long-term haz- 
ards to people from chronic exposure to low levels of irradiation. 
Animals received dosages of either radionuclide by several means 
of administration: (a) continual ingestion of Sr, (b) a single intra- 
venous injection of Sr, or (c) a series of eight intravenous injec- 
tions of Ra. Although administration of Sr and **Ra ended at 
540 days of age, the animals throughout life continued to receive 
chronic, low level radiation doses from these important bone-seek- 
ing radionuclides. The significance of these low doses given at low 
dose rates continues to be investigated with regard to cancer pro- 
duction, physiologic well-being, and shortening of life. 3 references, 
3 figures, 3 tables. 


19202 CD—472-129, pp ~— Hypothesis for devel- 
opment of *Sr-induced squamous cell carcinoma of the jaw. 
Pool, R.R.; Parks, N.J.; Book, S.A. Jul 1984. NTIS, PC 
A09/MF AOl. File Number DE85002688. 

In Annual report, fiscal year 1983. 

Histologically identified rests of Melassez are the basis of a 
hypothesis which satisfactorily accounts for location of radiation-in- 
duced squamous cell carcinoma of the jaw and the location differ- 
ences from spontaneously occurring squamous cell carcinoma of 
the oral cavity. 6 references. 
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19203 (UCD—472-129, pp 46-59) Comparison of the car- 
of radium and actinides. 


cinogenicity Raabe, 
O.G. Jul 1984. NTIS, PC A09/MF AOl. File Number 
DE85002688. 

In Annual report, fiscal 1983. 

The telusive ativiivenane of une beenantiinn sitiounthles 
with their progeny for the production of malignant skeletal tumors 
(mostly osteogenic sarcoma), principally by chronic alpha particle 
irradiation, was examined with available data obtained from lifetime 
studies at three laboratories of purebred beagles exposed to graded 
dosages in controlled experiments. All nine radionuclide studies 
were found to demonstrate with high precision (a/sub q/ < 1.2) a 
three dimensional lognormal response represented in 
two dimensions by the equation of the time to death from bone 
cancer t = KD/sup -S/, where t is the elapsed time to death, D is 
the average skeletal dose rate, K is a parameter characteristic of the 
radionuclide, risk level, and exposure details, and S observed to be 
0.29 (0.01 SE) and suggested to be exactly one-third for all the nine 
radionuclides. The results show the relative biological effectiveness 
(RBE) for bone cancer induction potency with to radiation 
exposure from ™*Ra to be 3.0 for ™*Ra, 6.4 for **Am, 6.6 for 
*9Cf, %2Cf, and *°Es, 9.0 for **Pu, 10.7 for *Th, and 15.5 for 
238Py. 19 references, 6 figures, 3 tables. 


19204 (UCID—20068-Rev.1) Estimate of whole body 
doses for Lynette Tew and Becky Farnsworth from Nevada 
Test Site local fallout. Anspa L.R.; Ng, Y.C. (Lawrence 
Livermore National Lab., CA (USA)). 27 Feb 1985. Con- 
tract W-7405-ENG-48. 15p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE85008024. 

Lynette Tew and Becky Farnsworth are decendents whose 
relatives are litigants in Timothy vs US. The litigants allege that 
the decendents were harmed by radiation doses received as a result 
of local fallout from the testing of nuclear weapons at the Nevada 
Test Site. We have calculated a best estimate of the whole body 
dose received by each decendent from external exposure and the 
ingestion of radionuclides with food. In each case the dose via in- 
gestion is trivial compared to the external dose. For Lynette Tew 
the dose estimate is 0.28 rads. For Becky Farnsworth it is 0.0035 
rads. 23 references, 4 tables. 


19205 Poly(ADP-ribose) and the response of cells to ion- 
izing radiation, Oleinick, N.L.; Evans, H.H. (Case Western 
Reserve Univ. School of Medicine, Cleveland, OH). Radi- 
ation Research; 101: No. 1, —— 1985). (CONF- 
8403123—). Contract AC02-77EV044 

From 32. annual scientific nadie i Radiation Research 
Society; Orlando, FL, USA (1 Mar 1984). 

The activity of poly(ADP-ribose) polymerase is stimulated 
by DNA damage resulting from treatment of cells with ionizing ra- 
diation, as well as with DNA-damaging chemicals. The elevated 
polymerase activity can be observed at doses lower than those nec- 
essary for measurable reduction in cellular NAD concentration. 
Several nuclear proteins, including the polymerase itself, are 
poly(ADP-ribosylated) at elevated levels in irradiated Chinese ham- 
ster cells. The addition of inhibitors of poly(ADP-ribose) polymer- 
ase to irradiated cells has been found to sensitize the cells to the 
lethal effects of the radiation, to inhibit the repair of potentially 
lethal damage, and to delay DNA strand break rejoining. Because 
of the nonspecificity of the inhibitors, however, it is as yet un- 
known whether their effects are directly related to the inhibition of 
poly(ADP-ribose) polymerase, to interference with the poly(ADP- 
ribosylation) of one or more chromosomal proteins, or to effects 
unrelated to the poly(ADP-ribosylation) The data are con- 
sistent with the involvement of poly(ADP-ribose) in the repair of 
radiation damage, but the nature of this involvement remains to be 


plutonium 
Miller, S.C.; Rowland, H.G.; Bowman, B.M. (Univ. of Utah 
School of Medicine, Salt Lake City). Radiation Research; 
101: No. 1, 102-110(Jan 1985). Contract AC02-76EV00119. 
Plutonium is not uniformly distributed in testicular tissues; 
thus some cell populations may receive larger or smaller radiation 
exposures than would be expected if the nuclide were uniformly 
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of the control level. Incidence of defective sperm was 4.9% and 
11.1% in the 0.25 and 1.0 groups, respectively. Four of the 1.0-rad 
boars were infertile, but prenatal irradiation apparently caused nei- 
ther dominant lethality nor reciprocal translocations in fertile males. 
Number of oocytes was reduced to 66 +/- 7% of control in the 
0.25-rad gilts, but reproductive performance was unaffected and no 
dominant lethality was observed. Only 7 +/- 1% of the oocytes 
survived in the 1.0-rad group. Reproductive performance was 
normal for the first litter, but four of the 23 sows tested were infer- 
tile at the second litter and a significant incidence of dominant leth- 
ality was observed. 


19208 Hi and repair of UV-irradiated plasmid 
DNA in influenzae. Cabrea-Juarez, E.; Setlow, 
J.K. (Brookhaven National Lab., eo NY). Journal of 
Bacteriology; 152: No. 2, 1088-1091(F 383) 

UV-irradiated plasmid pNov1 containing a cloned fragment 
of chromosomal DNA could be repaired by excision, but piasmid 
p2265 without homology to the chromosome could not. Establish- 
ment of pNov1 was more UV resistant in Rec™ than in Rec* cells. 
19 references, 2 figures. 


19209 wee Le a ee ae ee 
wounds. Heison, Rosenspire, K.; Kapellaris, 

R.E.; ees P.; Srivastava, S.C.; Meinken, GE; 
lassian, T. (Sloan. -Kettering Inst. for Cancer Research, New 
York, NY). International Journal of Nuclear Medicine and 
Biology; 10: No. 4, 237-239(1983). Contract AC02- 
TTEV04268. 

The distribution of ‘Ru-labeled transferrin and 
[**Galcitrate in nude mice with healing wounds was investigated. 
Mice were injected at various times prior to and after experimental 
skin wounds were made. Tissue samples revealed maximum accu- 
mulation of Ru labeled transferrin in injured skin, and adrenal 
glands. As wound healing progressed the differences between in- 
jured and normal skin diminished. [*’Ga]citrate did not exhibit pref- 
erential uptake. Mobilization of ['*Ru]transferrin into fresh wounds 





occurred as long as 48 h after injection of isotope. During the proc- 
ess of wound healing, and as much as four days after injury, differ- 
ences between incompletely healed skin and normal skin can be dis- 
cerned. Clearance studies of **Ru in mice revealed that the longest 
retention was in liver and plasma. ['*RuJtransferrin may have po- 
tential as a radiopharmaceutical for the study of wound healing in 
the laboratory setting. 


19210 Response of cultured normal human mammary 

cells to X rays. Yang, T.C.; Stampfer, M.R.; 
Smith, H.S. (Univ. of California, Berkeley). Radiation Re- 
search; 96: 476-483(1983). Contract AC03-76SF00098. 

The effect of X rays on the reproductive death of cultured 
normal human mammary epithelial cells was examined. Techniques 
were developed for isolating and culturing normal human mamma- 
ry epithelial cells which provide sufficient cells at second passage 
for radiation studies, and an efficient clonogenic assay suitable for 
measuring radiation survival curves. It was found that the survival 
curves for epithelial cells from normal breast tissue were exponen- 
tial and had Do values of about 109-148 rad for 225 kVp X rays. 
No consistent change in cell radiosensitivity with the age of donor 
was observed, and no sublethal damage repair in these cells could 
be detected with the split-dose technique. 


19211 Cancer in animals after irradiation. Fry, R.J.M. 
(Oak Ridge National Lab., TN). Cancer Surveys; 1: No. 4, 
681-701(Win 1982). Contract W-7405-ENG-26. 

Studies of experimental animals have provided insights into 
the influence of physical factors such as radiation quality and dose 
rate, and of biological factors such as genetic background, sex and 
age on the induction of cancer by radiation. However, the nature of 
the critical link between the physical events and malignant transfor- 
mation remains unsolved. The ability to measure radiation doses 
and to manipulate their distribution in time and space makes radi- 
ation a powerful tool for investigating the mechanisms of cancer in- 
duction. For example, radiations of different qualities provide a 
method to investigate whether cancer induction, especially leuke- 
mia, involves transposition either at the gene level or specific aber- 
rations at the chromosomal level. It has become clear that initiation 
of potential cancer cells is a more frequent outcome of irradiation 
than is the appearance of overt cancers. The demonstration of the 
complexity of host factors influencing expression of initiated cells 
has underlined the inadequacy of most current models of dose-re- 
sponse relationships since they are based only on the early biophys- 
ical events. 


19212 In vitro modulation of oncogenesis and differentia- 
tion by retinoids and tumor promoters. Borek, C.; Miller, 
R.C.; Geard, C.R.; Guernsey, D.L.; Smith, J.E. (Columbia 
Univ. Coll. of Physicians and Surg New York, NY). 
Carcinogenesis (New York); 1: 577-283(1982). Contract 
AC02-78EV04733. 

In recent years it has become increasingly evident that there 
exists an antagonism between retinoids and tumor promoters in 
their effect on differentiation and in their influence on normal and 
neoplastic cells. In this chapter, this antagonism is shown in two 

pean hat a. 0 wane ramps aggro ite mdi ee. 

transformation and its promotion by TPA; and 
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effect of TPA on differentiation in rat liver epithelial cells. TPA 

inhibits the production of Vitamin A (retinol) binding proteins 

(RBP) and Vitamin A can overcome this inhibitory effect. 12 refer- 
ences, 2 figures, 2 tables. 


Effects of an extract from the sea squirt Ecteinas- 
cidia turbinata on DNA synthesis and excision repair in 
human fibroblasts. Dunn, W.C.; Carrier, W.L.; oo 
(Oak Ridge National Lab., TN). Toxicon; 20: No. 4 , 703- 
708(1982). Contract W-7405-ENG-26. 

An aqueous ethanol extract from the marine tunicate species 
Ecteinascidia turbinata was studied to determine its effect on semi- 
conservative DNA synthesis in human skin fibroblast cultures as 
measured by [*H] thymidine uptake in acid-insoluble cell fractions. 
In addition, the effect of this extract on DNA excision repair in ul- 
traviolet light (254 nm) irradiated fibroblasts was measured by the 
bromodeoxyuridine photolysis assay, thymine dimer chromatogra- 
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phy, and DNA single-strand break analysis on alkaline sucrose gra- 
dients. Repair inhibition was accompanied by an accumulation of 
single-strand DNA breaks which was enhanced by the addtion of 2 
mM hydroxyurea. These results are discussed with respect to a 
mechanism of action of the marine tunicate extract at the level of 
DNA polymerases and are contrasted with previously studied in- 
hibitory mechanisms of arabinofuranosy] nucleosides. 


19214 Characterization of MMsS-sensitive mutants of 
Neurospora crassa. DeLange, A.M.; Mishra, N.C. (Univ. of 
South Carolina, Columbia). Mutation Research; 96 
199(1982). Contract AS09-78EV01071. 

Several MMS-sensitive mutants of Neurospora crassa were 
compared with the wild-type strain for their relative sensitivities to 
UV, X-ray, and histidine. They were also compared for the fre- 
quency of spontaneous mutation at the loci which confer resistance 
to p-fluorophenylalanine. The mutants were also examined for pos- 
sible defects in meiotic behavior in homozygous crosses and for any 
change in the inducible DNA salvage pathways. On the basis of 
these characterizations, the present MMsS-sensitive mutants of 
Neurospora can be placed into three groups. On the basis of data 
presented, the MMS sensitivity of the first group mutants cannot be 
ascertained to arise from a defect in the DNA repair pathways; in- 
stead, it may stem from altered cell permeability or other pleotropic 
effects of the mus mutations. However, it can be suggested that the 
second and third group of mus mutants may indeed result from a 
defect in the DNA repair pathways controlled by the mus genes; 
this conclusion is based on their cross-sensitivity to a number of 
DNA-damaging agents such as MMS, UV and/or X-rays, high fre- 
quencies of spontaneous mutation and defects in meiotic behavior. 


19215 Possible mechanism for chemical induction of 
chromosome aberrations in male meiotic and postmeiotic germ 
cells of mice. Generoso, W.M. (Oak Ridge National Lab., 
TN). Cytogenetics and Cell Genetics; 33: 74-80(1982). Con- 
tract W-7405-ENG-26. 

The mechanisms by which chemically induced lesions in the 
chromosomes of mammalian cells are actually converted to aberra- 
tions and transmitted to progeny are very complex and little under- 
stood. An attempt is made to explain how dominant-lethal muta- 
tions and heritable translocations are produced from chemical treat- 
ment of meiotic and postmeiotic germ cells of male mice. 


19216 Cellular radiation chemistry as a function of radi- 
ation quality. Roots, R.; Chatterjee, A.; Blakely, E.A.; 
Tobias, C.A. (Lawrence Berkeley Lab., CA). pp 716-718 of 
Oxygen and oxy-radicals in chemistry and biology. New 
York, NY, USA; Academic Press, Inc. (1981). (CONF- 
800591—). Contract W-7405-ENG-48. 

From International conference on —— and oxy-radicals 
in — and biology; Austin, TX, USA (25 Ma: y 1980). 

A study has been made of the extent of the hydroxyl radical 
induced inactivation of mammalian cells in track segment studies 
for various high-LET radiations, including accelerated particle 
beams of Li**, C*, Ne?* and A’ of initial energies from 8.5 to 
570 MeV/n. Cell monolayers were irradiated in phosphate buffered 
saline (PBS) or PBS containing a hydroxyl radical scavenger under 
aerobic conditions. The decreased cell sensitivity achieved after 
maximal scavenging of the hydroxyl radical is a measure of cell 
lethality mediated by this free radical species. Results show that the 
extent of hydroxyl radical dependent lesions is governed by particle 
velocity and Z number but LET « is not suitable for correlation. In 
the case of low energy particle beams where fragmentation is mini- 
mal, the decrease in the extent of OH-radical induced cell lethality 
corresponds to the decrease in G(OH) as a function of LET. The 
data also indicate that OH-radical mediated damage cannot be com- 
pletely eliminated even at high-LET values where radical-radical 
recombination is high. 15 references, 1 figure. 


19217 Some reflections on oxygen and oxy-radicals in 
chemistry and biology. Totter, J.R. (Oak Ridge Associated 
Universities, TN). pp 1-13 of Oxygen and oxy-radicals in 
chemistry and biology. New York, NY, USA; Academic 
Press Inc. (1981). (CONF-800591—). Contract ACO05- 
760R00033. 
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From International conference on a: and oxy-radicals 
in chemistry and biology; Austin, TX, USA (25 May 1980). 

Historical ionaee of page of fies radienla are CT adeat 
In particular, the author speculates on the presence of oxy-radicals 
in metabolism; that is, on their effects on health and life span. 
There is reason to believe that the production of oxy-radicals 
during metabolism is responsible for a large part of cancers pro- 
duced after the end of the reproductive age. Included is a review of 
some of the work of pioneers in radiation biology whose investiga- 
tions on oxygen toxicity laid the foundation upon which the au- 
thors speculations are based. 4 references. 


19218 Sensitization of cells to radiation by oxygen: a 
brief history. Powers, E.L. (Univ. of Texas, Austin). pp 241- 
262 of we fey. en and oxy-radicals in chemistry and biolo ony: 
New York, USA; Academic Press Inc. (1981). (CO 
800591—). Contract AS05- 76EV03408. 

From International conference on ee and oxy-radicals 
in chemistry and biology; Austin, TX, USA (25 May 1980). 

A review of studies of the effects of naleoeier oxygen as ra- 
diation sensitizers suggest that we must look to the physical and 
chemical sciences for help in understanding the oxygen effect. 
From wet and dry spore studies it has become apparent that there 
are independently operating components of radiation damage and 
that their properties must be described separately and independent- 
ly. Two oxygen effects were seen in the dry spore and one of these 
is demonstrably the R + O2 —» ROz reaction proposed by others. 
In the water saturated spores, two oxygen effects were delineated, 
and then a third, and a possible fourth were described. In vegeta- 
tive bacterial cells and in mammalian cells, evidence for two ac- 
tions of O2 was discovered. 21 references. 


19219 Possible error-prone repair of neoplastic transfor- 
mation induced by fission-spectrum neutrons, Hill, C.K.; Han, 
A.; Elkind, M.M. (Argonne National Lab., IL). British Jour- 
- of Cancer; 49: 97-101(1948). Contract W-31-109-ENG- 

An examination was made of the effect of fission-spectrum 
neutrons from the JANUS reactor at Argonne National Laborato- 
ry, delivered either as acute or protracted irradiation, on the inci- 
dence of neoplastic transformation in the C3H 10T1/2 mouse 
embryo cell line. Acute exposures were delivered at 10-38 cGy 
min™', protracted exposures at 0.086 or 0.43 cGy min™'. The total 
doses for both ranged from 2.4 to 350 cGy. In the low dose region 
(2.4-80 cGy), there was a large enhancement in transformation fre- 
quency when the neutrons were delivered at the low dose rates 
compared with the high dose rates, but the survival of the cells was 
not significantly different between the two exposures conditions. 
Analysis of the intial parts of the curves shows that the regression 
line for protracted doses is about 9 times steeper than that for single 
acute exposures. Finally, the possibility is discussed that an "error- 
prone” repair process may be causing the enhanced transformation 
frequency by protracted neutron exposures. 
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19220 (SI-R—820803) Estimation of health effects of 
smokey effluents. Kveseth, K. (Sentralinstitutt for Industriell 
Forskning, Oslo (Norway)). Aug 1982. 37p. (In Norwegian). 
NTIS (US Sales Only), PC A03/MF AOl1. File Number 
DE85780259. 

A survey of the calculated health risks associated with 
smoky effluents from various ovens, burners, incinerators and a 
heat power plant, in all 10 installations, is given. The Multimedia 
Environmental Goals (MEG) system is used for the estimations. 
The burning of wood, chip and peat is compared to oil heating and 
household waste incineration. The most polluting installations and 
the most harmful effluent components are identified. Heating with 
whole wood gives the most unfavorable energy production. Ef- 
fluents contain polycyclic aromatic hydrocarbons (PAH) which are 
the major potential health risk. Heating with chip and peat is most 
favorable. Effluents contain some inorganic oxides, metals and 
PAH though. The potential health problems connected with oil 
burning and household incineration are different from those created 
by wood, chip and peat heating. Oil mostly produces NOsub2 and 
SOsub2 while household incineration also gives HCI and partly 


other installations. The MEG-system gives a conservative 
tion of health risks in many areas and is hence used for a 
analysis of potential health problems. an evaluation of these 
lems is not given in this report. 


19221 Freezing of living cells: mechanisms and implica- 
tions. Mazur, P. American Journal of Physiology: Cell bf 
ey 247: No. 16, C125-C142(1984). Contract W-7405-ENG 


Cells can endure storage at low temperatures such as -196°C 
for centuries. The challenge is to determine how they can survive 


injury ought to facilitate the development of procedures for the 
preservation of complex assemblages of cells of biological, medical, 
and agricultural significance. 126 references, 18 figures, 2 tables. 


19222 Effect of — strength and phos coreg on the 
thermotactic response 0: 

plasmodia. Fontana, DR: Poff, K.L. (Michi 
East Lansing). Experimental Cell Research; 
257(1984). Contract AC02-76ER01338. 

The thermotactic responses of Dictyostelium discoideum 
strain HLSO and mutants derived from this strain have been charac- 
terized by curves of stimulus-strength vs response. With gradient 
midpoint temperature of 16 and 24°C, these curves are typical of 
those of a single response, i.e., the strength of the response in- 
creases with increasing stimulus strength until at some strength the 
response saturates. However, with a gradient midpoint —s 
close to the transition from negative to positive thermotaxis, the 
sign of the thermotactic response depends on gradient strength. 
‘Thos. chinteainaasimnaass: Uo. tenant aes Ga-eenetation 
pathways for positive and negative thermotaxis act concurrently 
and contain separable elements. An investigation of the adaptation 
of thermotaxis indicated that the stimulus-strength-dependence and 
midpoint-temperature-dependence of both thermosensory responses 
wane hisuial Uy Uaidee: Ue Sena eth dvuaiagnaaas talon 


19223 Mane of Goeene s.r 
of three species of Diaptomus from subtropical Florida. 
Elmore, J.L. (Univ. of South Florida, Tampa). American 
Midland Naturalist; 109: No. 2, 300-308(1983). Contract W- 
7405-ENG-26. 

Egg development times were determined at 15, 20, 25 and 31 
C using regression and direct methods for subtropical populations 
of Diaptomus dorsalis, D. floridanus and D. mississippiensis. Esti- 
mates derived by the regression method were significantly different 
from those of the direct method in three of eight comparisons. 
Analysis indicated that the direct method results in estimates that 
are more reliable than the regression estimates. Statistical problems 
with the regression and direct methods are discussed. Eggs of 
Diaptomus dorsalis developed most rapidly, followed by D. flori- 
danus, with D. mississippiensis slowest. Differences in egg size, pre- 
dation and competition pressure, and latitudinal distribution may be 
enn ee ee ee 
among the three species. A strong diel Se eae 
hatching was found for D. dorsalis at 31 C. Diaptomus dorsalis and 


discoideum Pseudo- 
State Univ., 
50: No. 1, 250- 
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D. floridanus exhibited faster egg development rates at 25 and 31 C 
than other freshwater calanoids reported in the literature. 32 refer- 
ences, 4 figures, 1 table. 
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REFER ALSO TO CITATION(S) 17801, 17870, 17903, 17908, 17954, 18061, 
19072, 19212, 19214, 19215, 19217 


19224 (ANL—83-100-Pt.3) Environmental effects re- 
search. Environmental Research Division annual report, Janu- 

ary-December 1983. Part 3. fen go rag Bag“ IL 
(USA). Dec 1984. Contract W-31-109-ENG-38. by NTIS, 
PC A05/MF A01; GPO Dep. File Number DE8 344, 

The Terrestrial Ecology group continued its involvement in 
the National Crop Loss Assessment Network, and studies of Os ef- 
fects on winter wheat and soybeans were completed. Experiments 
on Os x SO, interactions on soybeans were also performed. The 
Microcosms for Acid Rain Studies (MARS) project had its first full 
year of research and much information concerning acid rain im- 
pacts on soil-plant systems was collected. A study of the influence 
of temporal variations in rain acidity on soybean productivity was 
also initiated. The aquatic radiochemistry group continued measure- 
ceccadhtne chatted abeiutets ant eommeunnele temaebalin 
at Los Alamos and initiated similar work at Hanford. Laboratory 
tracer experiments were carried out to study the adsorptive behav- 
ior of neptunium, the solubility limits of plutonium, and the influ- 
ence of rare earth concentration on the sorption and redox behav- 
ior of plutonium. The soil-plant process group initiated several 
studies on the influence of mycorrhizae to host plants in disturbed 
and natural environments. Much of the past research has been con- 
cerned with understanding mycorrhizal fungi propagule dynamics 
as related to disturbances associated with energy extraction. Future 
research will be directed at understanding how below-ground sym- 
biotic associations may increase the fitness of host plants. Emphasis 
is being placed on resource acquisition and compartmental strate- 
gies. Separate analytics have been indexed for EDB. 


19225 (ORNL/TM—9426) Plant responses to elevated 
atmospheric CO, with emphasis on belowground processes. 
ee R.J.; Luxmoore, R.J.; O'Neill, E.G.; Weller, D.G. 
(Oak Rid ‘National Lab., TN (USA)). Dec 1984. Contract 
ODS BOR IA00. 148p. NTIS, PC A07/MF A0O1; 1; GPO 
Dep. File Number DE850069 

Consideration of the iting between carbon, 
water, and nutrient pathways in soil-plant systems has led to the 
hypothesis that stimulation of root and rhizosphere processes by 
elevated levels of CO: will increase nutrient availability and lead to 
an increase in plant growth. Several experiments were conducted to 
investigate the effects of CO: concentration on carbon allocation, 
root exudation, nitrogen utilization, and microbial responses, as well 
as overall plant growth and nutrient utilization. Increases in the 
growth of yellow-poplar (Liriodendron tulipifera L.) seedlings in 
response to elevated CO, were demonstrated even when the plants 
were under apparent nutrient limitation in a forest soil. The propor- 
tion of photosynthetically fixed carbon that was allocated to the 
roots of yellow-poplar and hazel alder [Alnus serrulata (Ait.) 
Willd.] seedlings was greater at 700 ppM CO, than at ambient CO:. 
Exudation of carbon from yellow-poplar roots also tended to be 
higher in elevated CO:. Responses of rhizosphere microbial popula- 
tions to elevated CO. were inconsistent, but there was a trend 
toward relatively fewer ammonium oxidizers, nitrite oxidizers, and 
phosphate solubilizers in the rhizosphere population of yellow- 
poplar seedlings grown in 700 ppM CO: compared to that of seed- 
lings grown in ambient CO:. Other observed trends included in- 
creased nodulation and nitrogenase activity and decreased nitrate 
reductase activity in hazel alder seedlings in elevated CO.. Net 
—_ of some essential plant nutrients, aluminum, and other trace 

metals by Virginia pine (Pinus virginiana Mill.) increased with in- 
creasing CO concentration. There was less leaching of some nutri- 
ents from soil-plant systems with Virginia pine and yellow-poplar 
a eee 123 references, 16 figures, 
7 tab! 
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19226 (PNL—5337) Genotoxicity of complex mixtures: 
CHO cell mutagenicity assay. Frazier, M.E.; Samuel, J.E. 
(Pacific Northwest Labs., Richland, WA (USA)). Feb 1985. 
Contract AC06-76RL01830. 60p. NTIS, PC A04/MF AOI; 
GPO Dep. File Number DE85008354. 

A Chinese hamster ovary (CHO) mammalian cell assay was 
used to evaluate the genotoxicity of complex mixtures (synthetic 
fuels). The genotoxicity (mutagenic potency) of the mixtures in- 
creased as the temperature of their boiling range increased. Most of 
the genotoxicity in the 750°F+ boiling-range materials was associ- 
ated with the neutral polycyclic aromatic hydrocarbon (PAH) frac- 
tions. Chemical analysis data indicate that the PAH fractions of 
high-boiling coal liquids contain a number of known chemical car- 
cinogens, including five- and six-ring polyaromatics (e.g., 
benzo[a]pyrene) as well as four- and five-ring alkyl-substituted 
PAH (e.g., methylchrysene and dimethylbenzanthracenes); concen- 
trations are a function of boiling point (bp). In vitro genotoxicity 
was also detected in fractions of nitrogen-containing polyaromatic 
compounds, as well as in those with aliphatics of hydroxy-contain- 
ing PAH. Mutagenic activity of some fractions was detectable in 
the CHO assay in the absence of an exogenous metabolic activation 
system; in some instances, addition of exogenous enzymes and co- 
factors inhibited expression of the direct-acting mutagenic potential 
of the fraction. These data indicate that the organic matrix of the 
chemical fraction determines whether, and to what degree, various 
mutagens are expressed in the CHO assay. Therefore, the results of 
biological assays of these mixtures must be correlated with chemi- 
cal analyses for proper interpretation of these data. 29 references, 
16 figures, 4 tables. 


19227 (PNL-SA—11498-A) Enhanced mercury tolerance 
in Mytilus edulis: influence of Cu, Zn, and Cd 

and relationship to metal-binding proteins. Roesijadi, G. (Pa- 
cific Northwest Labs., Richland, WA (USA)). Jun 1983. 
Contract AC06-76RL01830. 4p. (CONF-8309326—1-Abst.). 
NTIS, PC A02/MF A0l; GPO Dep. File Number 
DE85007505. 

From 5. conference of the European Society for Compara- 
tive Physiology and Biochemistry; Taomina, Sicily, Italy (5 Sep 
1983). 

Experiments were conducted to determine whether exposure 
to Cu, Cd or Zn would induce enhanced mercury tolerance in mus- 
sels. The results indicated that enhanced tolerance can be elicited if 
exposure to Cu, Cd or Zn is sufficiently high that bioaccumulation 
of the metal and induction of metal-binding proteins will occur, and 
if the concentrations are below levels in which the exposure itself 
becomes toxic. 7 references. (ACR) 


19228 (PNL-SA—11507) Use of ecotoxicological and 
avoidance data to assess effects of hazardous materials on 
fish, Gray, R.H.; Dauble, D.D.; Skaliski, J.R. (Pacific 
Northwest Labs., Richland, WA (USA)). Nov 1983. Con- 
tract AC06-76RL01830. 20p. (CONF-8311235—1). NTIS, 
PC A02/MF A01; GPO Dep. File Number DE85007154. 

From 10. annual aquatic toxicity workshop; Halifax, Nova 
Scotia, Canada (7 Nov 1983). 

Assessing potential environmental effects from accidential re- 
lease of hazardous materials to aquatic habitats is often based on 
laboratory-derived tolerance data and assumptions of organism ex- 
posure. This approach usually represents worst-case conditions and 
does not consider the adaptive behavior of mobil organisms such as 
fish, which may modify actual exposures. We conducted behavioral 
response studies as part of a larger effort to assess the fate and ef- 
fects of organically complex, coal-derived liquids in the aquatic en- 
vironment. A nine-chambered circular apparatus (rosette) was used 
to test the ability of groups of adult fathead minnow (Pimephales 
promelas) and juvenile rainbow trout (Salmo gairdneri) to detect 
and avoid various concentrations of the water-soluble fraction 
(WSF) of a coal liquid. Fathead minnow avoided constituent con- 
centrations of the WSF that were acutely toxic, but did not avoid 
concentrations known experimentally to affect growth and repro- 
duction. In contrast, rainbow trout did not avoid the toxicant at 
any concentration, despite mortalities of up to 50% of some test 
groups. A conceptual model is presented that links avoidance and 
toxicological data, and allows a more realistic environmental assess- 
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ment than can presently be obtained with toxicity data alone. 25 
references, 5 figures. 


19229 (PNL-SA—11582) Comparison of in vivo carcino- 
genesis and in vitro genotoxicity of complex hydrocarbon 
mixtures. Pelroy, R.A.; Mahlum, D.D.; Frazier, M.E.; 
Renne, R.A.; Stewart, D.L.; Chess, E.K. (Pacific Northwest 
Labs., Richland, WA (USA)). Aug 1983. Contract AC06- 
76RL01830. 63p. (CONF-8308109—3). NTIS, PC A04/MF 
A01; 1; GPO Dep. File Number DE85007503. 

From 3. international congress on toxicology; San Diego, 
CA, USA ge Aug 1983). 

The genetic activity and carcinogenicity of synthetic fuels 
were compared. In vitro tests consisted of the standard Ames histi- 
dine reversion test with Salmonella typhimurium TA-98, the Chi- 
nese hamster ovary (CHO) forward mutation and the Syrian ham- 
= embryo (SHE) transformation assays. In vivo carcinogenesis 

cod teakistamnesie ties contiead ef Gin tallattan/malantien G/F. 
mouse skin-painting (initiation phase) and chronic mouse skin-paint- 
ing assays. Comparisons involving only crude fuels (i.e, not frac- 
tionated by chemical class) included: Wilmington crude petroleum 
versus Paraho shale oil versus solvent refined coal (SRC)-I and -II 
liquids. Chemical class fractions from SRC-II heavy distillate (HD; 
boiling point 550-850°F), and the SRC-II 850+ °F distillate bottoms 

were prepared and assayed for genetic and carcinogenic activity. 15 
schivenion 14 figures, 3 tables. 


(R—83/89) Lung macrophages; information and 
literature survey in cytotoxicity tests with fly ash. Hooftman, 
ne acc bee tie TNO, Delft (Netherlands). 

Maatschappelijke Technolo ie). oan 1984. 
2p. im Dutch). Nijverheidsorganisatie Delft (Neth- 
ds). Hoofdgroep Maatschappelijke Techeplogie. 

After an introduction on macrophages, lung macrophages 
and the function and properties of lung macrophages, experiments 
were discussed on the toxicity of fly ash, originated from coal com- 
bustion for these lung macrophages. In vitro as well as in vivo ex- 
periments were executed. Investigated parameters were survival, 
ATP-content and protein-synthesis. Fly ash generated by fluid-bed 
combustion turned out to be more toxic than fly ash from a con- 
ventional power plant. The adsorbed organic material and the inor- 
ganic fly ash particles are both toxic for lung macrophages. 


19231 (R—83/147a) _———— of fly ash samples from 
a pulverized coal combustor for SS 
tion effects in rabbits and for sensitization in guinea pigs. 
Vink, G.J.; van Beek, L.; Prinsen, M.K.; Til, H.P.; Veld- 
huysen, D.C. (Nijverheidsor tie TNO, Delft (Nether- 
lands). Hoofdgroep Maatsc “ore Technologie). Au 
1983. 65p. (In Dutch). Nijverheidsorganisatie TNO, De: 
(Netherlands). Hoofdgroep Maatschappelijke Technologie. 

The effect of three samples of fly ash from a pulverized coal 
combustor (PGEM, Nijmegen, The Netherlands), collected simulta- 
neously during combustion of Polish coal, were investigated in 
single-application tests for primary skin and eye irritation in albino 
rabbits and for sensitization in guinea pigs. The fly ash samples 
were collected at the combined final discharge of the four zones of 
the electrostatic precipitators (filter-ash E1-4), at the discharge from 
zone 4 alone (filter-ash E4) and in the stack breach with a bagfilter 
at 120 deg C (stack-ash DF). In this sequence of ash samples a de- 
crease of particle size and an increase of concentrations of heavy 
metals and organics (e.g. PAH) can be expected. Although small 
differences were found, the three samples all appeared to cause 
slight skin irritation. Both samples of filter-ash caused slight eye ir- 
ritation. The lesions cleared up completely, however, during a 
seven-day observation period. Stack-ash DF caused moderate eye 
irritation and the lesions only recovered partly within seven days. 
Because of this observation stack-ash DF is considered to be an eye 
irritant. Washing of the treated eyes appeared to be an effective 
remedy against irritation. None of the ash samples gave rise to in- 
creased hypersensitivity (sensitization). Further research with fly 
ash from other coal burning processes and with fly ash obtained 
under other burning conditions seems particularly with 
regard to potential eye irritation effects of very small fly ash parti- 
cles. 
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‘sub II/ phase transitions in 
after 


5 Steponkus, P.L. 
« NY). ings of the National 
cademy of Sciences of of the United Saves America; 81: No. 

20 6373-6377(Oct 1984). Contract AC02-81ER 10917. 

In protoplasts isolated from nonacclimated rye leaves (Secale 
cereale L. cultivar Puma), cooling to -10°C at a rate of 1°C/min 
results in extensive freeze-induced dehydration (osmotic contrac- 
tion), and injury is manifested as the loss of osmotic 


Gi 

and (iii) regions of the plasma membrane and associated lamellae in 
various stages of ee 
morphological changes also were observed after 

5.37 oomolal eorbisol at 0°C, which produced a slanilas extent of de- 
hydration as did freezing to -10°C. In contrast, only small areas of 
ee ery plasma membrane, with no observ- 
able aparticulate lamellae or hexagonal/sub II/ configurations, were 
observed in protoplasts supercooled to -10°C. Therefore, freeze-in- 
duced lamellar-to-hexagonal/sub II/ phase transitions in the plasma 
membrane are a consequence of dehydration rather than subzero 
temperature per se. When suspensions of protoplasts isolated from 
cold-acclimated leaves were frozen to -10°C, no injury was in- 
curred, and hexagonal/sub II/ phase transitions were not observed. 
No hexagonal/sub II/ phase was observed even at -35°C, though 
acclimated protoplasts are injured at this temperature. 34 refer- 
ences, 2 figures. 


19233 Botanical aspects of acidic precipitation. Evans, 
L.S. (Manhattan Coll., Bronx, NY). Botanical Review; 50: 
No. 4, 449-490(Oct- Dec 1984). Contract AC02-76CHO00016. 
Acidic precipitation is perceived as a significant air pollution 
problem derived chiefly from combustion of fossil fuels, smelting of 
sulfide metals, and other industrial processes. Precipitation data 
from the northeastern United States show a mean pH of between 
4.0 and 4.2 with a range of from 3.0 to 6.0 among individual events. 
Although visible injury to plant foliage has been documented in a 
variety of studies only one case of visible foliar injury from the 
acidity in ambient rainfalls has been documented. Acidic precipita- 
tion can contribute nutrients to vegetation and could also influence 
nutrient leaching rates from vegetation. Although these processes 
occur, there are no data that show changes in nutrient levels in foli- 
age that relate to crop or natural ecosystem productivity. Although 
no consistent patterns are presently known, acidic precipitation may 
affect host-plant interactions. Few experiments with field-grown 
crops or vegetation under natural conditions have been 
Studies with field-grown crops are evaluated. Acidification of fresh 
waters of the northeastern US is caused by acid deposition. Such 
regions in which this acidification occurs have in common, volume 
weighted mean H* concentrations of 25 eq liter™' or higher and 
slow weathering of granitic or Precambrian bedrock with thin soils 
deficient in minerals that provide buffering capacity. As freshwater 
acidification occurs, many plants, invertebrates, and vertebrates are 
progressively eliminated. Generally, fisheries are severely impacted 
when lake pH falls below 5.0. Fish are almost always eliminated 
when the lake pH is below 4.8. 187 references. 


19234 


syn 

ana silvestris. Rubin, J.L.; Gaines, C.G.; Jensen, R.A. (State 
Univ. of New York, Binghamton). Plant Physiology; 75: No. 
3, 839-845(Jul 1984). 

Treatment of isogenic suspension-cultured cells of Nicotiana 
silvestris  Speg, et Comes with glyphosate (N- 
[phosphonomethyl]glycine) led to elevated levels of intracellular 
shikimate (364-fold increase by 1.0 millimolar glyphosate). In the 
presence of glyphosate, it is likely that most molecules of shikimate 
originate from the action of 3-deoxy-d-arabino-heptulosonate 7- 
phosphate (DAHP) synthase-Mn since this isozyme, in contrast to 
the DAHP synthase-Co isozyme, is insensitive to inhibition by gly- 
phosate. 5-Enolpyruvylshikimate 3-phosphate (EPSP) synthase (EC 
2.5.1.19) from N. silvestris was sensitive to micromolar concentra- 
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and possessed a single inhibitor binding site. 
studies of EPSP synthase required resolution from 

multiple phosphatase activities present in crude extracts, a result 
column y. Although 

synthase exhibited a broad pH profile (50% of maximal ac- 
between pH 6.2 and 8.5), sensitivity to glyphosate increased 
increasing pH within this range. In accordance 

and the pK/sub a/ values of glyphosate, it is likely 

form of glyphosate inhibiting EPSP synthase is 


competes with PEP for 


the dead-end complex of [enzyme:shikimate-3-P:glyphosate]. 36 ref- 
table. 


AT03-76EV70156. 

Salmonella tester strain TA102 carries the hisG428 ochre 
mutation on the multicopy plasmid pAQ1. DNA sequence analysis 
of 45 spontaneous revertants of hisG428 on the chromosome in the 
presence of pKM101 (strain TA103) indicates that hisG428 rever- 
tants fall into three major categories: (i) small, in-frame deletions (3 
or 6 base pairs) that remove part or all of the ochre triplet; (ii) base 
substitution mutations at the ochre site; (iii) extragenic ochre sup- 
pressors. Deletion revertants are identified in a simple phenotypic 
screen by their resistance to the inhibitory histidine analog thiazo- 
lealanine, which feedback inhibits the wild-type hisG enzyme but 
not the enzyme resulting from the deletions. The effect of various 
genetic backgrounds on the generation of spontaneous deletion re- 
vertants was examined. The presence of a uvrB mutation or a recA 
mutation suppressed the generation of spontaneous deletion rever- 
tants to approximately 1/2.5. When hisG428 was in multiple copies 
on pAQI, the frequency of spontaneous deletion revertants in- 
creased by 40-fold, which is the approximate copy number of 
pAQI1. Mutagenic agents that induce single-strand breaks in DNA 
(e.g., x-rays, bleomycin, and nalidixic acid) induced deletion rever- 
tants in TA102. These agents induced deletion revertants only in 
hisG428 on pAQI and only in the presence of pKM101. Deletion 
revertants were not induced by frameshift mutagens (i.c., ICR-191 
and 9aminoacridine). These results indicate that different pathways 
exist for the generation of spontaneous and mutagen-induced dele- 
tion revertants of hisG428. 41 references, 2 figures, 3 tables. 


Salinity effects on water potential components and 
bulk elastic modula of Alternanthera philxerolds (Mart.) 
Griseb. Bolanos, J Longstreth, D.J. (Louisiana State 
Univ., Baton eae. Plant Phypiologp: 75: No. 2, 281- 
284(Jun 1984 ). 

Pressure volume curves for Alternanthera philoxeroides 
(Mart.) Grixeb. (alligator weed) grown in 0 to 400 millimolar NaCl 
were used to determine water potential (PSI), osmotic potential 
(psi/sub s/), turgor potential (psi/sub p/) and the bulk elastic mod- 
ulus (€) of shoots at different tissue water contents. Values of psi 
decreased with increasing salinity and tissue PSI was always lower 
than rhizosphere PSI. The relationship between psi/sub p/ and 
tissue water content changed because ¢ increased with salinity. As a 
results, salt-stressed plants ‘had larger ranges of positive turgor but 
smaller ranges of tissue water content over which psi/sub p/ was 
positive. To our knowledge, this is the first report of such a salinity 
effect on € in higher plants. These increases in € with salinity pro- 
vided a mechanism by which a large difference between plant PSI 
and rhizosphere PSI, the driving force for water uptake, could be 
produced with relatively little water loss by the plant. A time- 
course study of response after salinization to 400 millimolar NaCl 
showed PSI was constant with 1 day, psi/sub s/ and psi/sub p/ 
continued to change for 2 to 4 days, and € continued to change for 
4 to 12 days. Changes in € modified the capacity of alligator weed 
to maintain a positive water balance and consideration of such 
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changes in other species of higher plants should improve our under- 
standing of salt stress. 24 references, 6 figures. 


19237 Nucleotide sequence of multiple-copy gene for the 
B protein of photosystem II of a cyanobacterium. Mulligan, 
B.; Schultes, N.; Chen, L.; Bogorad, L. (Harvard Univ., 
Cambrid ge, MA). Proceedings 0 the National Academy of 
Sciences oF the United States of America; 81: No. 9, 3693- 
2697(May 1984). 

Chloroplast photogene 32 codes for the 32-kilodalton tria- 
zine herbicide-binding protein at the B site of electron transport in 
photosystem II of the photosynthetic apparatus - its product is the 
B protein and the gene is accordingly designated ps2B here. The 
cyanobacteria Anacystis nidulans R2, Fremyella diplosiphon, and 
Nostoc sp. MAC each contain several copies of ps2B. The se- 
quence of one copy of ps2B from Fremyella, ps2B-1, has been de- 
termined. The lpngest open reading frame would code for a protein 
of 360 amino acids. Although the deduced amino acid sequence of 
ps2B-1 is highly homologous overall to that of the corresponding 
spinach protein and, excluding neutral substitutions, the homology 
is 95% for an internal segment of 390 amino acids, there are a 
number of nonneutral amino acid substitutions. Most of the differ- 
ences in net charge and polarity occur in the first 20 amino acids at 
the amino terminus and in the amino acid composition at the car- 
boxyl terminus. The nucleotide sequences are 76% homologous 
overall. Conserved sequences resembling prokaryotic “-10" and ”- 
35” regions are found at remarkably similar positions in the spinach 
and F. diplosiphon sequences althrough the surrounding sequences 
show only occasional homologies. 


19238 Localization of cytochrome P,-450 and P;-450 
genes to mouse chromosome 9. Tukey, R.H.; Lalley, P.A.; 
Nebert, D.W. (Univ. of California, San Diego, La Jolla). 
Proceedings of the National Academy of Sciences of the United 
States of America; 81: No. 10, 3163-3166(May 1984). Con- 
tract W-7405-ENG-26. 

Treatment of mice with polycyclic aromatic hydrocarbons 
results in the induction of P:-450 and P3-450 forms of cytochrome 
P-450. The genes for both cytochromes have recently been cloned 
and shown to be coordinately regulated by the Ah receptor. The 
mouse analogues of P:-450 and Ps-450 can be distinguished from 
their hamster counterparts by Southern blot analysis with Kpn I- 
digested DNA fragments. DNA from hamster-mouse somatic cell 
hybrids that have selectively lost mouse chromosomes was used in 
Southern blots to map the location of the two mouse genes. Chro- 
mosome segregation analysis of 12 hybrid clones demonstrated that 
the structural genes for both P:-450 and Ps-450 can be assigned to 
mouse chromosome 9. 38 references, 1 figure, 2 tables. 


19239 Mutagenic and carcinogenic activity of a hydro- 
treated coal liquid. Frazier, M.E.; Mahlum, D.D. (Pacific 
Northwest Lab., Richland, WA). Journal of Toxicology and 
Environmental Health; 13: No. 4-6, 531-543(1984). 

A fuel-oil blend (FOB) and its hydrotreated product from 
the solvent-refined coal (SRC) II process were evaluated for their 
mutagenic and carcinogenic potential. The FOB was highly active 
in both cellular assays, as well as in animal (skin-painting) studies. 
Cell-transforming and mutagenic activities of hydrotreated FOB 
were consistently found to be lower than for untreated FOB. Final- 
ly, while most of the initiating activity (in the animal assay) was 
lost following hydrotreatment, the data indicate that the hydro- 
treated FOB still had significant skin-tumor-promoting activity. 19 
references, 4 figures, 2 tables. 


19240 In vitro approach to studying cutaneous metabo- 
lism and disposition of topically applied xenobiotics. Kao, J.; 
Hall, J.; i art, L.R.; Holland, J.M. (Oak Ridge National 
Lab., oxicology and Applied Pharmacology; 75: 289- 
iN Contract W-7405-ENG-26. 

The extent to which cutaneous metabolism may be involved 
in the penetration and fate of topically applied xenobiotics was ex- 
amined by metabolically viable and structurally intact mouse skin in 
organ culture. Evidence that skin penetration of certain chemicals 
is coupled to cutaneous metabolism was based upon observations 
utilizing ['*C]benzo[a]pyrene (BP). As judged by the recovery of 
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radioactivity in the culture medium 24 hr after in vitro topical ap- 
plication of ['*C]BP to the skin from both control and 2,3,7,8-te- 
trachlorodibenzo-p-dioxin (TCDD)-induced C3H mice, skin pene- 
tration of BP was higher in the induced tissue. All classes of meta- 
bolites of BP were found in the culture medium; water-soluble me- 
tabolites predominated and negligible amounts of unmetabolized BP 
were found. As shown by enzymatic hydrolysis of the medium, 
TCDD induction resulted in shifting the cutaneous metabolism of 
BP toward the synthesis of more water-soluble conjugates. Differ- 
ences in the degree of covalent binding of BP, via diol epoxide in- 
termediates to epidermal DNA, from control and induced tissues 
were observed. These differences may reflect a change in the path- 
ways of metabolism as a consequence of TCDD induction. These 
results indicated that topically applied BP is metabolized by the 
skin during its passage through the skin; and the degree of percu- 
taneous penetration and disposition of BP was dependent upon the 
metabolic status of the tissue. This suggests that cutaneous metabo- 
lism may play an important role in the translocation and subsequent 
physiological disposition of topically applied BP. 33 references, 5 
figures, 2 tables. 


19241 Sulfur dioxide-induced chronic bronchitis in beagle 
dogs. Greene, S.A.; Wolff, R.K.; Hahn, F.F.; Henderson, 
R.F.; Mauderly, J.L.; Lundgren, D.L. ae Biomedical 
and Environmental Research Inst., uerque, NM). 
Journal of Toxicology and Saetaniel & Hea th; 13: No. 4-6, 
945-958(1984). Contract AC04-76EV01013. 

This study was done to produce a model of chronic bronchi- 
tis. Twelve beagle dogs were exposed to 500 ppm sulfur dioxide 
(SOx) for 2 h/d, Sd/wk for 21 wk and 4 dogs were sham-exposed 
to filtered ambient air for the same period. Exposure effects were 
evaluated by periodically examining the dogs using chest radio- 
graphs, pulmonary function, tracheal mucous clearance, and the 
cellular and soluble components of bronchopulmonary lavage 
fluids. Dogs were serially sacrificed after 13 and 21 wk of exposure 
and after 6 and 14 wk of recovery. Clinical signs produced in the 
SO.-exposed dogs included mucoid nasal discharge, productive 
cough, moist rales on auscultation, tonsilitis, and conjunctivitis. 
Chest radiographs revealed mild peribronchiolar thickening. Histo- 
pathology, tracheal mucous clearance measurements, and lavage 
cytology were consistent with a diagnosis of chronic bronchitis. It 
is concluded that repeated exposure to 500 ppm SO, for 21 wk pro- 
duced chronic bronchitis in the beagle dog. Complete recovery oc- 
curred within 5 wk following cessation of SO2 exposure. 43 refer- 
ences, 2 figures, 2 tables. 


19242 es ene ee Oe ae oe 
ingestion. Wagner, G.J.; ge ; LeFevre, M. (Brookha- 
ven National Lab., Upton, NY). Journal of Toxicology and 
Environmental Health; a3. No. 4-6, 979-989(1984). 

Cadmium intake in humans derives primarily from vegetable 
foods, yet the extent to which the chemical form and dose of cad- 
mium in such foods influences the fate and toxicity of this metal is 
poorly understood. We have compared the fate in mice of trace 
levels-approximating that in agriculturally produced grain-and high 
levels of cadmium supplied as wheat grain with that of cadmium 
supplied as CdCle. The amounts and forms of the metal in kidney 
and liver, target organs in cadmium accumulation, were compared. 
Results indicate that, in mice, cadmium orally administered as grain 
and that as CdCl. have a similar fate in terms of organ distribution 
and the nature of the Cd-forms in kidney and liver. A low dose of 
either form resulted in higher kidney versus liver cadmium. Prelim- 
inary characterization studies indicate that cadmium in wheat grain 
occurs primarily as an 11,000-dalton, aqueous-soluble complex, 
which is not inducible by cadmium. 23 references, 3 figures, 1 table. 


19243 Capacity for acid-induced wall loosening as a 
factor in the control of Avena coleoptile cell elongation. Cle- 
land, R.E. (Univ. of Washington, Seattle). Journal of 
mental Botany; 34: No. 143, 1-5(Jun 1983). Contract A 
70ER73019. 

The rate of acid-induced wall extension depends not only on 
the pH of the wall solution, but on the capacity of the walls to un- 
dergo acid-induced wall loosening (CAWL). CAWL has been eval- 
uated by incubating section in vivo under various conditions, freez- 
ing them, and then measuring the rate of acid-induced extension 


unlikely to be a response to the 

occurs in the presence of FC. With FC, both the CAWL and the 
growth rate decrease sharply after about 2 h, suggesting that in this 
case the changes in CAWL might be the primary factor controlling 
the growth rate. The CAWL may be a function of the 

present in the wall rather than the polysaccharides, since 

tein synthesis inhibitor cycloheximide causes the CAWL to 
crease while sucrose has no effect on the CAWL. 19 references, 


19244 Pulmonary effects of subacute expo- 
sure to low-level nitrogen dioxide. Gregory, R.E.; Pickrell, 
J.A.; Hahn, F.F.; Hobbs, C.H. (Inhalation Toxicology Re- 
search Inst., Albuquerque, NM). Journal of Toxicology and 


76EV01013. 
The pulmonary biochemical and 


Environmental Health; 11: 405-414(1983). Contract AC04- 
morphological re- 
sulting from the inhalation of relatively low levels of NO2 for up to 


so'S paew Wee Oor'7 bn 3 ahah Ser tat nite oan. 
sures produced a mild, concentration-related pulmonary injury, 


were preceded by a series of biochemical changes in the bronchoal- 
veolar fluid. 19 references, 1 figure, 2 tables. 


19245 Structure activity relationships of selected naph- 
thalene derivatives. Schultz, T.W.; Dumont, J.N.; Sankey, 
F.D.; Schmoyer, R.L. Jr. (Oak Ridge National Lab., ™ 
Ecotoxicology and Environmental Safety; 7: 191-203(1983 
Contract W-7405-ENG-26. 

Twenty-two derivatives of naphthalene were assayed under 
an acute static regime with biological activity being monitored as 
population growth of Tetrahymena pyriformis. Activity varied 
over one log unit. Substituent constant structure-activity analyses 
revealed the model, log BR = 0.282Ha + 0.3527 + 0.692F + 
0.3341X/sub sub//sup v/ - 0.326R + 0.027, to be best and to ac- 
count for 85% of the variation in log BR (BR, biological response; 
Ha, hydrogen acceptance; 7, hydrophobic substituent constant; F, 
polar electronic substituent constant, 'X/sub sub//sup v/, substitu- 
ent molar connectivity index; R, resonance electronic substituent 
constant). The Ha and @ parameters are the most important, ac- 
counting for 71% of the log BR variability. 21 references, 1 figure, 
7 tables. 


Caffeine enhances the unscheduled 
DNA synthesis in of mice exposed to methyl 
methanesulfonate. Sega, G.A.; Kelley, M.R.; Owens, J.G.; 
Carricarte, V.C. ( Rid National Lab., TN). Mutation 
Research; 108: 345-358(1983). Contract W-7405-ENG-26. 
The effect of caffeine on unscheduled DNA synthesis (UDS) 
induced by methyl methanesulfonate (MMS) was studied in the 
germ cells of male mice. The concentration of caffeine in the testes 
was found to be greatest about 0.5 h after i.p. injection. Therefore, 
caidas ecpailesta ewatedbins 0 ts Velie iat injection with MMS. 
DNA repair in early spermatids was measured by the unscheduled 
incorporation of [*H]dThd into the germ cells, which were then re- 
covered from the caudal epididymides 16 days after chemical treat- 
ment. Pretreatment of the mice with 100 mg caffeine/kg resulted in 
approximately a 60% increase in the unscheduled uptake of 
(*H]dThd into the MM germ cells, compared with that 
<hactiad, with 406 tandiadias slate 4? de G4N01), Geneve, esl 
feine alone did not induce any measureable UDS. Further studies 
showed that caffeine enhancement of the UDS response of germ 
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Research Inst., Albuquerque, NM). 
31: 201-211(1983). Contract AC04-76EV01013. 

The effects of acute NO: exposure on antigen-specific cell- 
mediated lung immunity in Fischer 344 rats were evaluated. Ani- 
mals were exposed for 24 hr to either room air or 5, 10, or 26 ppm 
NO, before intratracheal immunization with 10° sheep red blood 
cells (SRBC). Cellular immunity was evaluated by antigen-specific 


the damaged lung. 15 references, 3 figures, 1 table. 


Carcinogenesis tests of nickel arsenides, 
and nickel telluride in rats. Sunderman, F.W. Jr.; 
McCully, K.S. (Univ. of Connecticut School of Medicine, 
Farmington). Cancer Investigation; 1: No. 6, 469-474(1983). 
Contract AC02-76EVG3140. 
of nickel arsenides (NiAs, Ni:1Ase, NisAsa, 
NiAsS), nickel antimonide (NiSb), and nickel telluride (NiTe) was 
ee ee ee ee ae 
Three negative control groups received similar IM injections of 
glycerol vehicle, ferronickel alloy (NiFe), or nickel titanate 
(NiTiOs); two positive control groups received nickel oxide (NiO) 
or ferronickel sulfide (NisFeS,) at equivalent dosages (14 mg Ni/ 
rat). Within 2 years, the incidences of sarcomas at the injection site 
were: 0/20 (0%) in NiAs-treated rats, 8/16 (50%) in Ni:1Ase-treat- 
ed rats; 17/20 (85%) in NisAse-treated rats; 14/16 (85%) in NiAsS- 
treated rats; 17/29 (59%) in NiSb-treated rats; and 14/26 (54%) in 
NiTe-treated rats. No local sarcomas occurred in the negative con- 
trol groups, including 40 glycerol-treated rats, 16 NiFe-treated rats, 
and 20 NiTiOs-treated rats; in the positive control groups, local sar- 
comas occurred in 14/15 (93%) of NiO-treated rats and 15/15 
(100%) of NicFeS,-treated rats. The 99 sarcomas that were induced 
by the various nickel compounds included 67 rhabdomyosarcomas, 
11 fibrosarcomas, 15 osteosarcomas, 1 fibrous histiocytic sarcoma, 
and 5 undifferentiated sarcomas, metastases were found in 57 sarco- 
rats. Since Ni::Ase, NisAsa, and NiAsS are likely to be 
formed during oil shale retorting, environmental contamination by 
nickel arsenides in spent shale products could conceivably pose a 
carcinogenic hazard if large-scale production of petroleum from oil 
share is established. 


19249 Neurotoxic actions of methylmercury 
_ visual system. M: W.H.; Maurissen, J.P.J.; Weiss, 
a T.; Lapham, L.W. (Univ. of Rochester Medical 
iter, NY). Neurobehavioral Toxicology and Teratology; 5: 
649-658(1983). Contract AC02-76EV03490. 

Visual system consequences of exposure to methylmercury 
were studied in six adult, macaque monkeys. Visual field measures, 
visual thresholds, and morphological examination were used to de- 
termine the nature and possible reversibility of alterations in vision. 
Visual field constriction (especially in the inferior-nasal field) was 
an early and apparently reversible indicator of methylmercury in- 
toxication. Such a field loss was found in the absence of either 
visual threeshold changes or morphologic alterations in visual 
cortex. More severe poisoning resulted in persistent field constric- 


on the pri- 
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tion, disruption of visual thresholds, and death. A single monkey 
showed a permanent, bilateral concentric constriction of visual 
fields. The locus of visual cortex pathology in this monkey corre- 
sponded to the projection of the peripheral visual field. 


mammalian cells. 

E,; Felton, J.S.; Hatch, F.T. (Uni 

more). Mutation Research; 117: 234.057(1983). Coasect W- 
7405-ENG-48. 

As part of a major study to evaluate the mutagenicity of 
chemicals produced during the cooking of foods, we examined the 
responses of bacteria and cultured Chinese hamster cells to the 
compounds Trp-P-2 (3-amino-1-methyl-SH-pyrido[4,3-bJindole) and 
IQ (2-amino-3-methylimidazo[4,5-f]quinoline), constituents identified 
in cooked beef and fish. In the Ames/Salmonella tester strain 
TA1538, both compounds were confirmed to be extremely potent 
mutagens that were active at levels below 1 ng/plate in the pres- 
ence of hamster-liver S9 microsomal fraction. 50-fold higher doses 
of both compounds were required for mutagenicity in the uvr* 
tester strain TA1978. Trp-P-2 also behaved as a strong mutagen in 
CHO cells using the standard exogenous activation with hamster- 
liver S9 fraction. At concentrations below 1 pg/ml it produced 
dose-dependent increases in cell killing, mutations at the hprt and 
aprt loci, sister-chromatid exchanges, and chromosomal aberrations. 
An excision-repair-deficient strain was about 2-fold more sensitive 
than the normal CHO cells with respect to these genotoxic effects 
of Trp-P-2. IQ had unexpectedly weak activity for all genetic end- 
points in the CHO cells, and it produced clear-cut responses only in 
the repair-deficient cells and only above a concentration of 10 pg/ 
ml. The toxicity that was observed with IQ was not affected by the 
repair capacity of the cells and was not associated with chromo- 
somal aberrations, indicating that damage to cellular structures 
other than nuclear DNA was likely the predominant pathway for 
cell killing. 38 references, 3 figures, 1 table. 


19251 Mutagenicity and cytotoxicity of dimethyl and 
monomethyl sulfates in the CHO/HGPRT system. Tan, E.L.; 
Brimer, P.A.; Schenley, R.L.; Hsie, A.W. (Univ. of Tennes- 
see, Oak Ridge ). Journal of Toxicology and Environmental 
Health; 11: an 380(1983). Contract W-7405-ENG-26. 

It has recently been shown that coal fly ash collected from 
coal-fired plants contains dimethyl sulfate (DMS) and monomethy] 
sulfate (MS) at concentrations as high as 830 ppm. Both these com- 
pounds were tested in the CHO/HGPRT system, and it was found 
that only DMS was cytotoxic and mutagenic to CHO cells. On a 
molar basis, DMS is twice as mutagenic as methyl methanesulfon- 
ate (MMS). Under our treatment conditions, maximum mutation in- 
duction and cytotoxicity were obtained after approximately 1 h. 
The mutagenic potency of DMS was more stable in aqueous solu- 
tions at 4°C than at the ambient temperature of 22°C, but was least 
stable in DMSO solutions at 22°C. Near-ultraviolet (near-UV) light 
caused an approximately twofold decrease in the mutagenic and cy- 
totoxic effects of DMS. Although DMS produced by coal combus- 
tion could be rendered innocuous by environmental agents in a 
short span of time, this compound could still pose a health risk to 
workers closely involved in coal-combustion technology. 14 refer- 
ences, 2 figures, 2 tables. 


19252 Metabolism and macromolecular covalent binding 
of benzo[a]pyrene in cultured Fischer-344 rat lung type II 
epithelial cells. Bond, J.A.; Mitchell, C.E.; Li, A.P. (Love- 
lace Biomedical and Environmental Research Inst., Albu- 
querque, NM). Biochemical Pharmacology; 32: No. 24, 3771- 
3776(1983). Contract AC04-76EV01013. 

In the present investigation, rates of benzo[a]pyrene (BaP) 
metabolism in type II lung cells were determined, and the effects of 
various pollutants on rates of BaP metabolism and covalent binding 
of BaP to LEC macromolecules were measured. Cultures of LEC 
cells were incubated for 24 hr with 5 1M ['*C]BaP, and the culture 
medium was analyzed for organic- and water-soluble metabolites. 
LEC cells metabolized BaP to BaP-7,8-diol and BaP-9,10-diol with 
total rates of formation of these metabolites measured at 500-600 
pmoles per 10° cells per 24 hr. BaP-9,10-diol was the major metabo- 
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lite accounting for about 80% of the total BaP metabolized. 
Enzyme hydrolysis studies revealed the presence of small quantities 
(less than 20% of BaP metabolized) of the glucuronide conjugates 
of BaP-7,8-diol and 9-hydroxy-BaP. Pretreatment of LEC cells 
with benz[aJanthracene, coal gas condensate, or diesel exhaust par- 
ticle extract (DEP) prior to incubation with BaP resulted in a 2- to 
5-fold increase in overall rates of BaP metabolism. The largest in- 
crease in covalent binding of[’*C]BaP equivalents to LEC macro- 
molecules was seen after LEC cells were pretreated with DEP (3- 
fold). The data suggest that lung epithelial cells may play an impor- 
tant role in the biological fate of inhaled xenobiotics. 8 references, 3 


Termination of DNA synthesis in vitro at apurinic 
sites but not at ethyl adducts of the template. Lockhart, 
M.L.; Deutsch, J.F.; Yamaura, I.; Cavalieri, L.F.; Rosen- 
berg, B.H. (Sloan-Kettering Inst. of Cancer Researc h, Rye, 

. Chemico-Biological Interactions; 42: 85-95(1982). Cun 
tract AC02-79EV 10263. 

The effects of DNA lesions produced by the carcinogenic 
alkylating agents ethylnitrosourea and diethylsulfate on the extent 
of DNA synthesis have been studied in a system utilizing circular 
single-stranded phi X174 DNA as template and a 392-base restric- 
tion fragment as primer with E. coli polymerase I (Klenow frag- 
ment). Apurinic sites produced by loss of unstable ethylated bases 
from the template terminate DNA synthesis at the first such site en- 
countered, but ethyl adducts at most, if not all, locations permit 
readthrough. 22 references, 3 figures, 1 table. 


19254 Fate of polyaromatic hydrocarbons in an intertidal 
Se 


spelecypoda) 
(annelida:polychaeta). Augenfeld, J.M.; Anderson, J.W.; 


Riley, R.G.; Thomas, B.L. (Marine Research Lab., Sequim, 
WA), Marine Environmental Research; 7: 31- 50(1982). 
Macoma inquinata, a detritus feeding clam, was exposed for 
60 days to coarse-grained, and Abarenicola pacifica, a burrowing 
polychaete, to fine-grained, sediment. Each sediment contained ‘C- 
labelled phenanthrene, chrysene or benzo(a)pyrene. Over 70% of 
the chrysene and benzo(a)pyrene, but only 8% of the phenanthrene, 
remained in the coarse sediment during the exposure. Essentially all 
of the chrysene and benzo(a)pyrene and 70% of the phenanthrene 
remained in the fine sediment. The concentrations of chrysene and 
benzo(a)pyrene in the clams rose steadily, reaching levels 11 x 6 
and 5 x 2 times as high as those in the sediment. The tissue phenan- 
threne concentration rose for 3 days, then fell to one-eight of the 
initial concentration. The concentrations of each of the aromatic 
hydrocarbons in Abarenicola tissue increased for 2 weeks to four to 
six times the sediment levels. The tissue concentration of chrysene 
remained constant thereafter, but the levels of phenanthrene and 
benzo(a)pyrene fell to three-quarters of their peak values. 


19255 Excrement from heron colonies for environmental 
assessment of toxic elements. Fitzner, R.E.; Rickard, W.H.; 
Hinds, W.T. (Pacific Northwest Lab., Richland, WA). Envi- 
ronmental Monitoring and Assessment; 1: 383-386(1982). Con- 
tract AC06-76RL01830. 

Excrement cast from Great Blue Heron nests was collected 
during the nesting period of 1978 from four colonies in Washington 
and Idaho. Cheesecloth strips placed on the ground beneath the 
nests served as excrement collecting devices. Chemical analysis for 
lead, mercury and cadmium were performed on dried samples. 
Lead was the most abundant trace metal found in heron debris. The 
Idaho colony at Lake Chatcolet had an average concentration of 46 
ppM in the beneath-nest samples and 6 ppM in control samples. A 
heron colony near Tacoma, Washington had beneath-nest samples 
averaging 28 ppM and control samples averaging 20 ppM. Two 
colonies located in the interior region of Washington had substan- 
tially lower concentrations of lead. The difference observed be- 
tween colonies was attributed to their associations with a polluted 
watershed (Chatcolet colony) an interstate highway (Tacoma 
colony) and an unpopulated largely agricultural area (inland Wash- 
ington). 


} l is, W.M.; Kleinhofs, A.; 
R.A. yo asetisel) Canteen iv., Pullman). Mutation 

Research; 84: 239-246(1981). Contract AM06-76RL02221. 
Cell-free extracts of Salmonella typhimurium synthesize 

mutagenic azide metabolite from sodium azide and 

S. typhimurium mutant DW379 (O-acetylserine sulfhydrylase-defi- 

cient) extracts were neither able to carry out this reaction nor 

produce the mutagenic azide metabolite in vivo. The 
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1981), 
800591—). Castine: AC02-76EV02217. 
From International conference on oxygen and oxy-radicals 


P 
particularly active proteins and DNA. Sousa 
seaicots dar tie Soeebinilne<es aucllt ieeeinenendineriiemne 
let oxygen and superoxide. Micelles and liposomes were employed 
as models for biological membranes, and studies of viruses and cell 
cultures were included to provide a further extension of 
where the chemical and biological endpoints could be compared. 
The dependence of the photosensitization mechanism on structure 
is emphasized. 


19258 On Ss ae associated 
bovine i 


with phagocytosis in alveolar macrophages. 
H.P. (Univ. ghye sc Davis). pp 700-702 ea 
oxy-radicals in ch and eisiosy gy. New Y NY. 
USA: Academic Lig Inc. (1981). (CONF-800591—). Con- 
tract AC03-76SF00472 

From International conference on oxygen and oxy-radicals 
in chemistry and biology; Austin, TX, USA (25 — 1980). 

Studies are presented of the effects o' fly ash on phagocyto- 
sis by pulmonary alveolar macrophages (PAM). Polymorphonu- 
clear leukocytes emit flashes of luminescence (CL) during phagocy- 
tosis of bacteria which can be correlated with metabolic activation 
of hexose monophosphate shunt and the process is oxygen depend- 
ent. Following phagocytosis of zymosan particles, bovine PAM ex- 
hibited CL in the presence of luminol. CL was measured by liquid 
scintillation counting. Superoxide dismutase virtually eliminated CL 
at 6 yg/ml. Catalase up to 50 wg/ml had no detectable effect. Both 
hydroxyl scavengers, e.g. ethanol and mannitol at 5 mM and singlet 
O, scavenger dimethylfuran at 6 mM inhibited the response by 50 
percent. To further evaluate the potential health hazards of coal 
combustion products, size-fractionated, stack-collected fly ash 
which was aerodynamically sized was tested in this system. Results 
show an inhibition of O. and OH dependent phagocytosis associat- 
ed CL in PAM by 3 p and 6 p fly ash. This may have been the 
result of enrichment of certain trace elements or some organic 
matter yet to be identified. 10 references, 2 figures. 


Cellular composition of the bone marrow in the 
chichen, IL. Miteet of ene and Gn iatetnen of Ge bathe of 
Fabricius on the size of cellular compartments. Glick, B.; 
Rosse, C. (Mississippi State Univ., Mississippi State). ‘Ana- 
tomical Record; 471-479(1981). Cunsiect ATO06- 
T9EV 10270. 

The blood and bone marrow of New Hampshire chicks were 
analyzed quantitatively from the time of hatch to 8 weeks of age. 
Hormonal bursectomy was performed by treating embryonating 
eggs on the 11th day of incubation with testosterone propionate 
(TP) which resulted in severe h and com- 
plete atrophy of the bursa of Fabricius. TP-treated birds exhibited 
some lymphocytopenia, reduced splenic weight, and lack of plasma 
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cells in their bone marrow. The number of cells per milligram bone 
marrow was comparable in normal and TP-treated birds, falling in 
the range reported for laboratory rodents. The chick medullary he- 
mopoiesis is characterized by the predominance of erythroblasts 
throughout early development; granulocytes and lymphocytes rep- 
resent much smaller cellular compartments than in rodents. In the 
chick granulocytes tend to decrease after hatch, whereas in rodents 
they tend to increase. The normal chick shows a temporary in- 
crease in marrow lymphocytes after hatch, similar to that observed 
in some young rodents, but on a much smaller scale. Hormonal bur- 
sectomy did not prevent the development of a lymphocyte popula- 
tion in the bone marrow. These cells were fewer in TP-treated 
birds at hatch and at 4 weeks than in normal birds, but at 8 weeks 
of age normal and bursectomized chicks had comparable numbers 
of lymphocytes in their marrow. Although some lymphocytes in 
avain bone marrow may depend on the bursa of Fabricius for their 
development, a substantial proportion of bone marrow lymphocytes 
in the chick are bursa independent. The cell surface phenotype and 
site of origin of these cells remains to be investigated. 40 references, 


1 figure, 3 tables. 


19260 Interaction of hyperthermia and cytotoxic agents. 
Roizin-Towle, R.; Hall, E.J.; Capuano, L. (Columbia Univ. 
Coll. of Physicians and Surgeons, New York, NY). National 
Cancer Institute Monograph; No. 61, 149-151(1980). Contract 
AC02-78EV04733. 
From 3. International symposium: cancer therapy by hy- 
drugs, and radiation; Fort Collins, CO, USA (22-26 Jun 
1980). 


Chinese hamster V79 cells in culture were used to investi- 
gate the temperature dependence of the cytotoxic action of 4 
widely used chemotherapy agents, i.e., adriamycin, bleomycin, cis- 
platinum(II) diamminedichloride, and N-(phosphonacetyl)-L-aspar- 
tate. Cells were exposed to graded doses of each drug for 1 hour at 
a range of temperatures. Bleomycin showed the largest temperature 
dependence and N-(phosphonacetyl)-L-aspartate the least, with 
adriamycin and cis-platinum(II) diamminedichloride between the 
two extremes. The results presented demonstrated significant differ- 
ences in the cytotoxicities of chemotherapy agents and their inter- 
actions with heat. The idea of combining localized hyperthermia 
with some chemotherapy agents allowed a targeting of the chemo- 
therapy not otherwise possible. 


5604 Other Environmental Pollutant Effects 
REFER ALSO TO CITATION(S) 18201, 18202, 19220 


(DOE/BP—371) Environmental studies of a 1100- 
kV prototype transmission line: an annual report for the 1983 
study or Rogers, L.E.; Beedlow, P.A.; Carlile, D.W.; 

. (Battelle Pacific Northwest Labs., Richland, 


shields were simply simulated to clarify any effects that might 
result from shield structures. Results indicate that the growth of 
pasture grasses was statistically equivalent beneath the true or simu- 
lated shields. These findings indicate that the electric fields and 
other factors associated with the test line are not inhibiting the 
growth of nearby pasture grasses. Measurement of the growth of 
Douglas fir trees located along natural transect that extends away 
from the test line was repeated. We found little evidence for corre- 
lation between growth and distance from the line within any given 
year. When growth over a number of years is considered, however, 
a negative correlation between growth and proximity to the line 
may be seen. Trees within 15 meters of the line displayed damage 
to branches and buds in the upper canopy. Trees 15 to 30 meters 


ERA-10/10 / 2634 


from the line displayed damaged needles. Trees more than 30 
meters from this line were not visibly affected. Measurements of in- 
crease in trunk diameter and proximity to the test line revealed no 
relationship. The Douglas fir trees transplanted beneath the test line 
in 1982 appeared damaged due to the electric field. 17 references, 
11 figures, 4 tables. 


19262 (PB—85-122976/XAB) Noise emission regulations 
for vehicles. Technical and economical consequences due to 
the introduction of stricter noise emission limits. Berge, T. 
a Tekniske Hoegskole, Trondheim. Electronics Re- 
Lab.). May 1983. 109p. NTIS, PC E06/MF E06. 

The Norwegian Authorities are evaluating the consequences 
of a reduction of permissible noise emission levels for motor vehi- 
cles as part of a strategy to reduce the annoyance of road traffic 
noise. This report discusses the technical and economical conse- 
quences of noise limits of 75/76 dB(A) for passenger cars and 80 
dB(A) for heavy vehicles (1985-objectives). Noise control measures 
on the different vehicle noise sources and their effects on fuel econ- 
omy, weight, cost, maintenance etc. are evaluated. The effect of 
stricter limits on the present vehicle market in Norway is also dis- 
cussed. 


19263 Bioelectric properties of frog sciatic nerves during 
exposure to stationary magnetic fields. Gaffey, C.T.; Ten- 
forde, T.S. (Univ. of California, Berkeley). Radiation and 
Environmental Biophysics; 22: 61-73(1983). Contract AC03- 
76SF00098. 

The bioelectric properties of frog sciatic nerves have been 
measured during exposure to homogeneous, stationary magnetic 
fields. The action potential amplitude, conduction paren gen absolute 
refractory period and relative refractory period were found to be 
unaffected by a continuous 4-h exposure to perpendicular or paral- 
lel 2.0 T (1 T = 10* G) magnetic fields. These parameters also re- 
mained unchanged during a 1-h post-exposure period. The conduc- 
tion velocity was similarly found to be unchanged when the field 
was applied continuously for 17 h. Exposure of sciatic nerves to a 
1.0-T field led to no alteration in the threshold for neural excita- 
tion. The absence of magnetic field effects on nerve electrical activ- 
ity observed in the present experiments contrasts with the positive 
findings reported previously by other investigators. These discrep- 
ancies may be attributable to an inadequate control of ambient tem- 
perature in the earlier studies. 13 references, 3 figures, 4 tables. 
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REFER ALSO TO CITATION(S) 18855, 18856, 18857, 18858, 18859, 18888, 
18889, 19166 


19264 eee 37-57) Radiation exposure in 
homes through radon thorium daughter products. 
Schmier, H. Oct 1984. (In German). NTIS (US Sales Only), 
PC A08/MF AOl. File Number DE85750777. (CONF- 
8405263—). 

From Information meeting on radiation protection research; 
Bonn, F.R. Germany (30 May 1984). 

In a random selection of about 6000 homes in the Federal 
Republic of Germany, the radon concentration in room air has 
been measured using a simple dosemeter developed by Karlsruhe 
Nuclear Research Centre. The mean radon concentration has been 
determined to be approximately 40-50 Bqu/m*. If this experiment is 
taken as a representative survey for the FRG, the mean dose con- 
tributed by the natural radiation exposure through radon and its 
short-lived decay products to the effective annual dose to the lungs 
can be computed to be about 1 mSv (100 mrem), using the interna- 
tionally accepted conversion factors. Apart from this survey, spe- 
cial radon measuring programmes have been carried out, including 
simultaneous recording of meteorological data, in order to obtain 
information on the parameters to be taken into account when de- 
scribing the daily variations of radon concentrations. 


19265 ee 83, Pp 21-27) Measuring Pu in a 
glove box using germanium detectors. Han- 
kins, D.E. 15 Jun ioe NTIS, PC A05/MF AOl. File 
Number DE85001434. 





2635 / ERA-10/10 


In Hazards Control Department annual technology review, 


A Nal crystal or germanium detector inside a portable lead 

can determine the amount of plutonium in a glove box. The 
number of counts required are defined and the locations outside the 
box where the detector needs to be positioned are given. The cal- 
culated accuracy for measuring the Pu when these locations are 
used is within +/-30% for most glove boxes. Other factors that 
may affect this accuracy, such as ‘y-ray absorption by glove-box 
materials, self-absorption by Pu, absorption by equipment in the 
glove box, and the limits of the counting equipment are also dis- 
cussed. 


19266 (UCRL—50007-83, pp 61-67) Measurement of 
aerosol —— as a function of size and charge. Bier- 
mann, A.; Ber, W. 15 Jun 1984. NTIS, PC A05/MF 
A0l. File "Number DE85001434. 

In Hazards Control Department annual technology review, 


An aerosol diagnostic system was developed that measures 
the number concentration of aerosols as a function of particle size 
and electronic charge. Size-charge analysis was accomplished by 
first fractionating the aerosol according to the electrical mobility of 
the particle, then determining the particle-size distribution of each 
mobility fraction using either a Climet optical counter or an 
ASASX-P laser spectrometer. By accumulating a particle-size dis- 
tribution of each mobility fraction, the aerosol number concentra- 
tion was determined as a function of both particle charge and size. 
This system is currently being used to determine the aerosol 
number concentration as a function of particle size from 0.1 to 3.0 
pm in diameter and as a function of particle charge from -1000 to 
+1000 electronic charge. 


1983. 


1983. 


19267 (UCRL—50007-83, pp 79-82) CAM particle depo- 
sition Biermann, ; Velen, S. 15 Jun 1984. 


evaluation. 3 
NTIS, PC A05/MF A01. File Number DE85001434. 


In Hazards Control Department annual technology review, 


1983. 

Particle deposition and loss occurring in an Eberline a-3 
Continuous Air Monitor (CAM) were evaluated using monodis- 
perse test aerosols. The study also included the investigation of de- 
tection loss due to deposition of nonuniform particles on the collec- 
tion filter. Results indicate that particle losses were a strong func- 
tion of aerosol size, with a 44% loss occurring for 6-um diameter 
aerosols and a 0.3% loss for the 0.6-4m diameter aerosols. 


19268 (UCRL—50007-83, pp 83-85) Mercury scrubber 
for the Ostlund Tritium Monitor. Swearengen, P.M.; John- 
son, J.S.; Harder, C.A.; Caldwell, L.M. 15 Jun 1984. NTIS, 
PC A05/MF A0O1. File Number DE85001434. 

In Hazards Control Department annual technology review, 
1983. 

A mercury scrubber is described that will be placed in an air 
stream containing tritium. The device removes mercury by amalga- 
mation on a gold surface. An inlet-to-outlet removal of mercury 
ratio of 5000 was observed. The scrubber will be placed in a flow 
system to protect an Ostlund Tritium Monitor. 


19269 (UCRL-Trans—12040) German Standards: breath- 
ing apparatus. (Lawrence Livermore National Lab., CA 
(USA)). 11 Feb 1985. Contract W-7405-ENG-48. Transla- 
tion source information not available . 24p. NTIS, PC A02/ 
MF AO1; 1; GPO Dep. File Number DE85007476. 

Safety specifications for respirator face masks are described. 
6 figures. (ACR) 


19270 Epidemiologic approaches to reproductive hazards 
of the workplace. Sever, L.E. Birth Defects, Original Article 
Series; 18: No. 3A, 33-38(1982). Contract AC06-76RL01830. 

Animal teratology cannot provide definitive answers to 
problems of human reproductive health caused by hazards of the 
workplace. Thus, both teratologic and epidemiologic data must be 
obtained and evaluated. Epidemiologic approaches to studying ef- 
fects of embryonic-fetal exposure are discussed. Attention is fo- 
cused on study designs used, some of the pregnancy outcomes of 
—— determining exposures, and regulatory activities. 12 refer- 
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REFER ALSO TO CITATION(S) 17905, 18024, 18026, 18042, 19040, 19071 


19271 Transport of '*C and uranium in the Carrizo aqui- 
fer of south Texas, a natural analog of a 
tion. Andrews, R.W.; Pearson, F.J. Jr. (NTERA Environ- 
mental Consultants, Inc., Houston, TX). Materials Research 
peor het ams Proceedings; 26: 1085-1092(1984). (CONF- 

From Materials Resewch Society annual meeting; Boston, 
MA, USA (14 Nov 1983). 

Ground water flow and transport were modeled along a 
one-dimensional, vertical cross-section of the Carrizo aquifer from 
its outcrop down gradient for 100 km. Using a constant flux of **C 
at the recharge boundary, the “*C mass fraction distribution down- 
gradient was simulated until steady-state was attained. The match 
between the observed data and simulated results is excellent for a 
porosity of 35% and a K/sub D/ of zero. The transport of both 
2% and **U was simulated with varying retardation coefficients. 
The best fit occurred with a R/sub D/ of about 30, which corre- 
sponds to a K/sub D/ of 6. The results indicate that modeling may 
be reliably conducted over time periods and distances of interest in 
radionuclide transport performance assessments and that regionally 
averaged hydrologic properties can provide appropriate values for 
predicting groundwater flow and nuclide transport. 


5802 Geophysics 
REFER ALSO TO CITATION(S) 19051 
5803 Mineralogy, Petrology, And Rock Mechanics 


REFER ALSO TO CITATION(S) 17809, 17942, 18018, 18019, 18020, 18021, 
18022, 18023, 18025, 18027, 18028, 18030, 18031, 18032, 18035, 18036, 18037, 
18038, 18043, 18044, 18045, 18046, 18047, 18048, 18049, 18050, 18052, 18053 


19272 (LA-UR—84-2947) Numerical model for simulat- 
ing dynamic processes in rocks. Margolin, L.G.; Smith, B.W. 
(Los Alamos National Lab., NM (USA)). 1985. Contract 
W-7405-ENG-36. 13p. (CONF-850426—1). NTIS, PC A02/ 
MF A01; GPO Dep. File Number DE85002034. 

From 5. international conference on numerical methods in 
— Nagoya, Japan (1 Apr 1985). 

A constitutive model for porous, brittle rocks that includes 
both compaction and fracture is presented. The model is microphy- 
sical in that inelasticity is directly related to the mechanics of crack 
growth and also to the plastic collapse of spherical pores. The 
model is suitable for computing and has been implemented in a 
two-dimensional stress wave code. The paper describes a mechani- 
cal model of pore collapse, the role of effective moduli in combin- 
ing the effects of the pores and the cracks in a consistent fashion, 
and the importance of self-consistent corrections to the moduli in 
the calculation of spall. 12 references, 1 figure. (ACR) 


19273 (LA-UR—85-718) Nonequilibrium sorptive behav- 
ior of cobalt, cesium, and strontium on Bandelier Tuff: ex- 
periments and analysis. Fuentes, H.R.; Polzer, W.L.; Essing- 
ton, E.H.; Roensch, F.R. (New Mexico Inst. of Mining and 
Technology, Socorro (USA); Los Alamos National Lab., 
NM (USA)). 1985. Contract W-7405-ENG-36. 7p. (CONF- 
850314—5). NTIS, PC A02/MF AOl; 1; GPO Dep. File 
Number DE85007682. 

From Waste management ‘85; Tucson, AZ, USA (24 Mar 
1985). 

. Information is presented on the nonequilibrium sorption of 
cobalt, cesium and strontium on Bandelier Tuff. Both adsorption 
and desorption were studied in the batch at 25°C with constant 
mixing. The reaction solutions consisted of 20 mg/L of stable 
cobalt, cesium or strontium with their radioactive tracers Co, 
187Cs or Sr, in 0.01N CaCk solution. Adsorption equilibrium 





58 GEOSCIENCES 
5803 Mineralogy, Petrology, And Rock Mechanics 


rapidly for strontium, somewhat more slowly for cesium, 

very slowly for cobalt. The degree of adsorption is approxi- 
mately 19% for stronium 49% for cesium, and 84% for cobalt. De- 
(leaching) initially occurs in a relatively rapid step fol- 

a much slower rate. The relative adsorption and desorp- 


predicts that soil will exhibit ranges in relative energies of 

and in reaction rates; the Hill Plot analysis predicts inter- 

ive energies and reaction rates are different 

dependent on interactions among sorp- 

interaction among sorption sites, the 

of reaction rates. The results of this study suggest 

ium models may be adequate to describe the movement 

i in Bandelier Tuff under dynamic flow conditions. 

However, nonequilibrium models, in all probability, will be needed 

to describe the movement of cesium and cobalt under those same 
conditions. 9 references, 6 figures, 4 tables. 


19274 Composition and stratigraphic distribution of mate- 
rials in the lower San Andres Salt Unit. Hubbard, N.; Liv- 
i D.; Fukui, L. (Battelle Memorial Inst., Columbus, 
Of). pp 405-415 of Scientific basis for nuclear waste man- 
agement VII. McVay, G.L. (ed.). New York, NY; Elsevier 
Science Publishing Company, Inc. (1984). (CONF-831174— 
)- 


From Materials Research Society annual meeting; Boston, 
MA, USA (14 Nov 1983). 
The salt bed i iti cycle 4 of the Permian Lower 


beds of anhydrite and claystone. The massive salt consists of about 
90% halite, with 7% anhydrite and 3% clays disseminated in and 
among the halite crystals. The halite in this salt bed contains fluid 
inclusions filled with a (Na, K, Mg)Cl brine, with an average Mg 
concentration of about 50,000 mg/liter. The anhydrite in the salt 
will saturate the brines in CaSQ,, which in turn may coat the waste 
package with anhydrite because of the retrograde solubility of 
CaSO,. This may increase waste package lifetime to failure by cor- 
rosion. 16 references, 5 figures, 1 table. 


19275 Coupled thermal-hydraulic-mechanical phenomena 
in saturated fractured porous rocks: Numerical approch. 
Noorishad, J.; Tsang, C.F.; Witherspoon, P.A. (Earth Sci- 
ences Division, Lawrence Berkeley Laboratory, University 
of California, Berkeley). Journal of Geophysical Research; 89: 
No. B12, vp(10 Nov 1973). 

The fundamentals of the theory of consolidation and ther- 
moelasticity are recast into the formulation of a phenomenon called 
thermohydroelasticity. Subsequently, a variational principle and 
Galerkin formulation are combined with the finite element method 
to develop a new technique to investigate coupled thermal-hydrau- 
lic-mechanical behavior of liquid-saturated, fractured porous rocks. 
A code-to-code verification of the method is performed. Finally, 
the environment of a heater emplaced in hard rock is simulated. 
The effect of the coupled thermal stresses in the fractured rock are 
evident from the dramatic reduction of permeability due to the de- 
formation of the fractures. These results can improve the under- 
standing of observations and displacement measurements made in 
the in situ experiments at the Stripa mine in Sweden. 


5804 Geochemistry 
REFER ALSO TO CITATION(S) 19068, 19085 


19276 Geochemistry of the Castile brines: implications 
for their origin and impact on the Wipp site. Coons, W.E.; 
Meyer, D.; Olsen, R.L.; Register, J.K. (D’Appolonia Con- 
1 Albuquerque, NM). pp 49-58 of Scientific 
basis for nuclear waste management - McVay, G.L. 
(ed.). New York, NY; Elsevier Science Publishing Compa- 
ny, Inc. (1984). (CONF-831174—). 
From Materials Research Society annual meeting; Boston, 
MA, USA (14 Nov 1983). 
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Pressurized brine reservoirs have been found in the Castile 
anhydrite which underlies the proposed Waste Isolation Pilot Plant. 
The major and minor component chemistry of the brines and the 
isotopic abundances of the brines and coexisting minerals have been 
determined and evaluated. Thermodynamic calculations indicate 
that the brines approach saturation with all major minerals in their 
host horizon. The brines therefore, appear to be in equilibrium with 
their geologic environment and do not have the capacity for sub- 
stantially degrading the integrity of the site. When analyzed 
through solute versus bromide plots, the data indicate that the most 
likely origin for the brines is Permian seawater. As a result, the res- 
ervoirs appear to have been derived from waters no longer being 
introduced into the rock (i.e., the have a finite source). 15 refer- 
ences, 6 figures, 3 tables. 


5805 Oceanography 
REFER ALSO TO CITATION(S) 18003, 18512 


19277 (DOE/EV/10047—8) Data report of the DOE- 
Northwest Marine Sciences Group June 1982 
cruise. Postel, J.R.; Peterson, W.K.; Dortch, F.Q. (comps.). 
(Washi Univ., Seattle (USA). School of Oceanogra- 
phy). Jul 1984. Contract AT06-79EV 10047. 593p. NTIS, PC 
A25/MF AOI; 1; GPO Dep. File Number DE85007757. 

As part of a program to collect detailed information on the 
mechanisms of transfer of energy and biomass in coastal marine 
ecosystems, particularly those off Washington State, baseline pa- 
rameters of water currents, hydrography, phytoplankton biomass 
and growth, and dissolved nutrient distributions were established 
along a transect from near shore to off the slope near Copalis 
Beach, Washington. Current meter arrays were deployed to deter- 
mine the current regime in the study area. Sediment traps were 
used to measure organic matter flux in the water column. Zoo- 
plankton samples were collected to determine grazing rates and 
species distributions. Box coring was done to assess sediment char- 
acteristics, pore water characteristics, and distribution of radionu- 
clides. 27 references, 5 figures. (ACR) 


64 PHYSICS. I. 


REFER ALSO TO CITATION(S) 19638 


19278 Fiscal year 1985 Department of Energy authoriza- 
tion (high-energy and nuclear physics). Volume II-B. Hearing 
before the Subcommittee on Energy Development and Appli- 
cations of the Committee on Science and Technology, US 
House of Representatives, Ninety-Eighth Congress, Second 
Session, February 22, 1984, Washington, DC, USA; Govern- 
ment Printing Office (1984). 1224p. 

Volume II-B of the DOE authorization hearings for fiscal 
year 1985 covers testimony on high-energy and nuciear physics 
programs. The volume opens with a continuation of Appendix I, 
which contains questions directed at Dr. Alvin Trivelpiece and his 
responses on research at several laboratories and four construction 
projects. The latter include general plant projects, the Continuous 
Electron Beam Accelerator Facility, the Tandem/AGS Heavy Ion 
Transfer Line, and the University Accelerator Upgrade at the Uni- 
versity of Washington and Yale. Two 1983 DOE/National Science 
Foundation reports make up Appendix II. The volume concludes 
with the text of the 1985 budget request for $746,105,000 and a 
breakdown of line item expenditures. 


6401 Astrophysics And Cosmology 
REFER ALSO TO CITATION(S) 19433, 19468 


19279 (DOE/ER/40048—12-P4) Inflation from extra di- 
mensions. Barr, S.M. (Washington Univ., Seattle (USA). 

t. of Physics). 1984. Contract AC06-81ER40048. 5p. 
(CONF-8405155—6). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85007834. 





From Inner space/outer space conference; Batavia, IL, USA 
May 1984). 
e "ecetly parapets aman dat ae w re 
saisinen tie elite anahe taiee ene an:Mess dmtaataes. Aditi 
from any light this may shed on problems in particle physics, if true 


gies and come to three main conclusions. (1) It is desirable to have 
many extra dimensions, many being of order forty or fifty. (2) For 
models which give a realistically large inflation almost all of this 
inflation occurs in a period when quantum gravity is certainly im- 
portant. This means that Einstein's equations cannot be used to cal- 
culate the details of this inflationary period. (3) Under plausible as- 


even when details of the inflationary phase cannot be calculated 
classically. 


19280 (LA-UR—85-419) Neutrino measurements on the 
moon, Petschek, A.G. (Los Alamos National Lab., NM 
(USA); New Mexico Inst. of Mining and Technology, So- 
corro (USA)). 1984. Contract W-7405-ENG-36. 4p. (CONF- 
8410230—10). NTIS, PC A02/MF A011; GPO Dep. File 
Number DE85007700. 

From Lunar bases and space activities of the 21st century; 
Veh DC, USA (29 Oct 1984). 

eral possible neutrino experiments on the moon are dis- 

cussed in the light of the expected background rates. 


19281 (SLAC-PUB—3387) Dark » galaxies, and 
ees addi amagtase' lt te eutliees, Paeaake TIL (Stanford 


Linear Accelerator Center, CA (USA); California Univ., 
Santa Cruz (USA). Inst. for Particle Physics). Jul 1984. 
Contract AC03-76SF00515. 8p. (CONF-8406212—3). 
NTIS, PC A05/MF A0O1; 1; GPO Dep. File Number 
DE85008053. 

From International school of physics “Enrico Fermi”; Var- 
enna, Italy (18 Jun 1984). 

These lectures aim to present an essentially self-contained in- 
troduction to current research on the nature of the cosmological 
dark matter and the origin of galaxies, clusters, superclusters and 
voids. The first lecture reviews the observational data and intro- 
duces a tentative theoretical framework within which it can be in- 
terpreted: gravitational collapse of fluctuations as the origin of 
structure in an expanding universe. The second lecture summarizes 
general relativistic cosmology, reviews the data on the basic cos- 
mological parameters (to, Ho, and OMEGAb), and introduces the 
theory of the growth and collapse of fluctuations. It also includes a 
brief exposition of the idea of cosmological inflation, and a briefer 
critique of a proposal to modify gravity as an alternative to dark 
matter. The third and fourth lectures are about dark matter. Argu- 
ments that it is nonbaryonic are summarized, and the standard as- 
trophysical classification of varieties of dark matter is introduced: 
hot (free streaming erases all but supercluster-size fluctuations), 
warm (free streaming erases fluctuations smaller than large galax- 
ies), and cold (free streaming is ee unimportant). The 
various particle physics candidates for dark matter are reviewed, 
together with possible tests that could constrain or eliminate them. 
Given a primordial spectrum of fluctuations, perhaps generated 
during an epoch of inflation, the subsequent evolution of this spec- 
trum depends mainly on the free streaming length and on whether 
the fluctuations are adiabatic or isothermal. This evolution is dis- 
cussed in some detail, both in the linear (6 rho/rho much less than 
1) and nonlinear regimes. 259 references, 42 figures. 


19282 Spectra of x-ray bursting neutron stars. London, 
R.A.; Howard, W.M.; "Team, R.E. (Lawrence Livermore 
National Laboratory , University of California). Astrophysical 
198) Letters to the Editor; 287: No. 1, L27-L30(1 Dec 


64 PHYSICS. I. 
6401 Astrophysics And Cosmology 


We present self-consistent atmospheric models for X-ray 
bursting neutron stars which include the effects of inelastic Comp- 
ton scattering and free-free and bound-free emission and absorption. 
We show that the calculated spectra are harder than blackbodies of 
the same effective temperature. This spectra hardening effect is at- 
tributable to the reduction of the radiation source function by elec- 
tron scattering, and the strong frequency dependence of the free- 
free opacity. Using the calculated spectra to interpret the observa- 
tions results in lower bolometric surface fluxes than has been in- 
ferred from the common assumption of blackbody emission at the 
effective temperature. The apparent super-Eddington fluxes inferred 


the gravitational redshift at the neutron star surface are also dis- 
cussed. 


19283 Ee ee 
a possible associated optical transient. Barat, C.; Hurley, K.; 
Niel, M.; Vedrenne, G.; Cline, T.; Desai, U.; Schaeffer, B 3 
Teegarden, B.; Evans, W.D.; Feaimore, E.E. (Centre 
d’Etude Spatiale des Rayonnements, oe Astrophysi- 
me Letters to the Editor; 286: No. 1, L5-L9(1 Nov 

The time history, energy spectra, and precise localization of 
the intense 1979 January 3 y-ray burst, observed by five spacecraft 
in the interplanetary network, are presented. The time history dis- 
plays a pulse-afterpulse structure suggestie of periodicity. Fine time 
resolution spectral analysis shows that a wide varielty of models 
can be used to fit individual spectra, while spectra integrated over 
longer periods are well fitted by a thermal synchrotron law, making 
it difficult to identify any specific emission mechanism. The precise 
localization may be consistent with an archival optical transient 
having no quiescent counterpart down to 22d mag on recent plates. 


19284 Three precise gamma-ray burst source locations. 
Cline, T.L.; Desal, U.D.; Tee B.J.; Barat, C.; Hurley, 
K.; Niel, M.; Vedrenne, iS ebesadel, 
R.W.; Laros, J.G. 

ics, NASA/GSFC). Astrophysica 

Editor; 286: No. 1, L15-L18(1 Nov 1984). 

The precise source regions of three moderately intense ‘y-ray 
bursts are derived. These events were observed with the first inter- 
planetary burst sensor network on 1978 November 24 and 1979 No- 
vember 5 and 16. The optimum locations of the detectors, widely 
separated throughout the inner solar system, allowed for high-accu- 
racy, overdetermined source fields of size 0.7-7 arcmin? All three 
locations are at fairly high galactic latitade in regions of low source 

; none can be identified with a steady source object. A 
search in archived photographs for transients that can be associated 
with these source fields, however, produced one of the two optical 
flash events described in the companion Letter by Schaefer and 
colleagues. These provide the first confirmation of the ‘y-ray burst/ 
optical transient association discovered by Schaefer in 1981. 


19285 Fine-scale anisotropy of the cosmic microwave 
fe ag gy nto gar 7 cama Loe Sie? 
torio, N.; Silk, J. (Department of Astronomy, University of 
California, Berkeley). hysical Journal, Letters to the 
Editor; 285: No. 2, L39- 15 Oct 1984). Contract AT03- 
82ER40069. 

The fine-scale anisotropy of the cosmic microwave back- 
ground radiation has been studied in cosmological models with a 
scale-invariant primordial adiabatic density fluctuation spectrum 
that are dominated by cold, weakly interacting particles such as 
axions or photinos. Normalization of the present fluctuation spec- 
trum to the observed galaxy distribution, equivalent to the assump- 
tionn that mass and light are correlated on large scales, results in 
excessive temperature anisotropy when compared to a recent upper 
limit on 4.5 unless the ity parameter No exceeds 0.4 (50 km s™* 
Mpc™?/Ho). Combining this result with the requirement that the 
universe be at least 13 billion years old, we conclude that if the cos- 
mological constant is zero, 0.4< or ~M%< or ~1 and 60 km s™! 
Mpc™!> or =Ho> or ~50 km s~! Mpe™* 
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19286 Explosive nucleosynthesis in massive stars: Com- 
parison with the a fast-moving knots. Johnston, 
M.D.; Yahil, A. (S Telescope Institute). Astrophysical 
Journal: 285: No. 2, 587-594(15 Oct 1984). Contract AC02- 
76ER 13001. 

If the ejecta of a Type II supernova do not undergo exten- 
sive mixing, based on the explosion of current presupernova 
models, only a small fraction < or ~0.1 M/sub sun/ of the mantle 
of a massive star can yield abundances similar to those observed in 
the fast-moving knots of Cas A. This is shown to be independent of 
the detailed structure of the mantle and the supernova energy. Lack 
of mixing of Cas A is indicated by strong upper limits on the abun- 
dance ratios Ne/O, Mg/O, and Fe/O. If this is confirmed by fur- 
ther observations, then either Cas A is not the result of a standard 
progenitor of < or ~25 M/sub sun/ disrupted by a Type II super- 
nova, or our picture of the late stages of stellar evolution in mas- 
sive stars needs to be modified substantially. 


19287 Tee ee Se: ee See Ot ee 
tion of neutrino cosmic rays. Weil Sion cme of 
Physics, University of California, 

Journal; 285: No. 2, 495-500(15 Oct 1984) "Coereie ATO03- 
81ER40029. 

The proposal to search for relic neutrinos through their ab- 
sorption effect on the neutrino cosmic-ray flux is carefully exam- 
ined. Resonant absorption at E/sub v/~ 107" eV*/m(1+z), where 
m is the neutrino mass and z is the cosmological redshift of the neu- 
trino source, has been previously predicted. However, we show 
that detection of the neutrino flux in the absorption region requires 
an improbable power output for a single source. A summation over 
a distribution of sources is then performed, using the quasar distri- 
bution as a model. The summation increases a neutrino flux but 
spreads the absorption dip. It is concluded that within the context 
of big bang cosmology, detection of relic neutrinos through their 
absorption effects depends crucially on whether or not there exist 
sources at large z, emitting a sufficient flux of ultraenergy neu- 
trinos. The astrophysical conditions which allow detection appear 
very unlikely but not impossible. 


19288 Formation of galaxies and large-scale structure 
with cold dark matter. Blumenthal, G.R.; Faber, S.M. (Lick 
Observatory, Santa Cruz, CA (USA)); Primack, J.R. (Stan- 
ford Linear Accelerator Center, CA (USA)); Rees, M.J. 
(California Univ., Santa Barbara (USA). Inst. for Theoreti- 
cal Physics). Nature (London); 311: No. 5986, 517-525(11 
Oct 1984). 

The dark matter that appears to be gravitationally dominant 
on all scales larger than galactic cores may consist of axions, stable 
photinos, or other collisionless particles whose velocity dispersion 
in the early Universe is so small that fluctuations of galactic size or 
larger are not damped by free streaming. An attractive feature of 
this cold dark matter hypothesis is its considerable predictive 
power: the post-recombination fluctuation spectrum is calculable, 
and it in turn governs the formation of galaxies and clusters. Good 
agreement with the data is obtained for a Zeldovich (‘deltasub(k)’? 
proportional to k) spectrum of primordial fluctuations. 


19289 Phase transitions in supersymmetric grand unified 
models. Kolb, E.W.; Pi, S.Y.; Raby, S. (Los Alamos Nation- 
al Lab., NM). pp 45-70 of Cosmology of the early universe. 
Advanced series in _—o and cosmology. Volume 1. 
Fang, L.Z.; Ruffini, R. Singapore; World Scientific (1984). 
Cosmological consequences of supersymmetric grand unified 
models are reviewed. The development of the phase transition in 
the early universe associated with the spontaneous breaking of su- 
is studied. In models based on the Witten- 
O’Raifeartaigh potential, the universe experiences a long de-Sitter 
phase which may solve several cosmological conundrums. Prob- 
lems associated with the phase transition are discussed. 29 refer- 
ences. 


19290 Emission model of y-ray bursts. Liang, E.P. 
(Lawrence Livermore National Lab., CA). AIP (American 
Institute of Physics) Conference Proceedings; No. 101, 76- 
88(1983). (CONF-830136—). Contract W-7405-ENG-48. 
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From Workshop on positron-electron pairs in astrophysics; 
Greenbelt, MD, USA (6 Jan 1983). 

This talk reviews the emission mechanisms of cosmic y-tay 
bursts. In particular, the thermal synchrotron model is discussed in 
detail as the most viable mechanism for the majority of the continu- 
um emission. Within this framework various information about the 
source region can be extracted. The picture that emerges is that of 
a hot (kT = .2 - 1.0 mc?), thin sheet of dense pair-dominated 
plasma emitting via cyclo-synchrotron radiation in a strong magnet- 
ic field (B ~ 10* to 10‘? gauss). Speculations on the origin and 
structure of this sheet are attempted. The problem of high-energy 
photons above pair production threshold escaping from the source 
is also discussed. 26 references, 8 figures, 2 tables. 


19291 Positrons from bursts. Colgate, S.A.; Petschek, 
A.G. (Los Alamos National Lab., NM). AJP (American In- 
stitute of Physics) Conference Proceedings; No. 101, 94- 
97(1983). (CONF.8301 36—). 

From Workshop on positron-electron pairs in astrophysics; 
Greenbelt, MD, USA (6 Jan 1983). 

It is proposed that the mechanism for the production of the 
hard spectrum of photons observed in the typical y burst is associ- 
ated with the charge separation and electron-photon heating of Ed- 
dington limited accretion onto a neutron star. The charge separa- 
tion occurs because of the radiation stress on the electrons and the 
gravitational stress on the ions and amounts to some 100 to 1000 
volts cm™? depending upon whether the accreting matter is dynami- 
cally decelerated by radiation or is accreted in quasistatic, steady 
flow. A positron produced in pair formation by the high energy 
part of the photon spectrum will be accelerated by both the radi- 
ation stress and the electrostatic field. Since for electrons these two 
stresses are equal and opposite, a positron wil attain an energy sig- 
nificantly greater than the purely radiation driven free expansion 
limit where for these conditions 1/ V1 - 8? = y/sub rel/ approxi- 
mately equal to [(m/sub p/ MG/r)/m/sub e/ca]/sup 1/4/ approxi- 
mately equal to 4. This value of y/sub rel/ is near the threshold for 
pair production on additional in-falling matter. Only electrostatic 
acceleration can produce significantly greater velocities. Hence the 
number of positrons produced will be much less than the number of 
high energy photons, but may contribute to the limitation of the 
photon heating by shorting out the electric field. 9 references. 


19292 Observations of annhilation radiation from the Ga- 
lactic center region. MacCallum, C.J.; Leventhal, M. (Sandia 
National Laboratories, Albuquerque, NM). AIP (American 
Institute of Physics) Conference ings; No. 101, 211- 
229(1983). (CONF-830136—). 

From Workshop on positron-electron pairs in astrophysics; 
Greenbelt, MD, USA (6 Jan 1983). 

The experiments that have demonstrated variability of the 
511 keV positron annihilation line from the Galactic center region 
are reviewed. The simplest history consistent with all (but one) of 
the eleven measurements is that of a narrow (<2.5 keV FWHM), 
unredshifted (GE <.25 keV) line, which was constant in intensity 
((1.6+/-0.1)x10-* ph cm™? s™? at earth) from before 1970 until the 
beginning of 1980, when it dropped to zero in less than a year. The 
limited evidence for detection of the continuum expected from the 
three-photon decay of orthopositronium is evaluated, with particu- 
lar attention to the possibility of simulation by atmospheric scatter- 
ing. The question of possible correlation between variations in the 
inverse-power-law Galactic center continuum and the strength of 
the 511 keV annihilation line is discussed; the evidence is inconclu- 
sive. 26 references, 15 figures, 1 table. 
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19293 (LA-UR—-85-675) Fluid modeling of magnetized 
plasmas. Brackbill, J.U. (Los Alamos National Lab., NM 
(USA)). 1985. Contract W-7405-ENG-36. 16p. (CONF- 
850266—5). NTIS, PC A02/MF A0l; GPO Dep. File 
Number DE85007679. 

From 2. international school for space simulation; Honolulu, 
HI, USA (3 Feb 1985). 

The simplified description given by fluid models of magne- 
tized plasmas makes it possible to simulate large scale problems 
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such as the interaction of the solar wind with the earth’s magnetic 
field. However, the accurate numerical solution of the fluid equa- 
tions is made more difficult by the singular nature of the flow when 
magnetic reconnection occurs. During substorms, for example, de- 
tails of small features of the flow in the magnetotail appear to cause 
changes in the global solutions. New methods for treating singular 
problems have been developed. Some of these are reviewed, includ- 
ing adaptive meshes and other tricks taken from calculations. Sev- 
eral illustrative problems are described. 16 references, 6 figures. 


6403 Atomic, Molecular, And Chemical Physics 


REFER ALSO TO CITATION(S) 18700, 18819, 18910, 18911, 18912, 18913, 
19473, 19494, 19548 


(ANL—84-50, pp 155-158) Heidelberg polarized 
alkali source. Kraemer, D.; Steffens, E.; Jaensch, i (Max- 
Planck Institut fuer Kernphysik, Heidelberg, Germany; Phi- 
lipps Universitaet, Marburg, Germany). Aug 1984. NTIS, 

A17/MF AO0Ol. File Number DE8 04. (CONF- 
8405113—). 

From Workshop on polarized targets in storage rings; Ar- 
gonne, IL, USA (17 May 1984). 

A new atomic beam type polarized alkali ion source has 
been installed at Heidelberg. In order to improve the beam polar- 
ization considerably optical pumping is applied in combination with 
an adiabatic medium field transition which results in beams in single 
hyperfine sublevels. The m state population is determined by laser- 
induced fluorescence spectroscopy. Highly polarized beams (P/sub 
s/ > 0.9, s = z, zz) with intensities of 30 to 130 »A can be extract- 
ed for Li* and Na’, respectively. 


19295 (ANL—84-50, pp 159-176) Polarization of stable 
exchange 


and radioactive noble gas nuclei by spin 
pumped alkali atoms. Calaprice, F.; 

D. (Princeton Univ., NJ). Au 1984. s, PC A17/MF 
A01. File Number DE850027 ” (CONF-8405113—). 

From Workshop on polarized targets in storage rings; Ar- 
gonne, IL, USA (17 May 1984). 

The nuclei of noble gases can be strongly polarized by spin 
exchange with sufficiently dense optically pumped alkali vapors. 
Only a small fraction of the spin angular momentum of the alkali 
atoms is transferred to the nuclear spin of the noble gas. Most of 
the spin angular momentum is lost to translational angular momen- 
tum of the alkali and noble gas atoms about each other. For heavy 
noble gases most of the angular momentum transfer occurs in 
alkali-noble-gas van der Waals molecules. The transfer efficiency 
depends on the formation and breakup rates of the van der Waals 
molecules in the ambient gas. Experimental methods to measure the 
spin transfer efficiencies have been developed. Nuclei of radioactive 
noble gases have been polarized by these methods, and the polariza- 
tion has been detected by observing the anisotropy of the radioac- 
tive decay products. Very precise measurements of the magnetic 
moments of the radioactive nuclei have been made. 12 references, 9 


with laser 
, W.; Schreiber, 


(ANL—84-50, P 223-248) Polarized atomic 
beams for targets. Grueeb W. (Eidgenoessische Tech- 
nische Hochschule, Zurich, Switzerland). Aug 1984. NTIS, 
PC A17/MF AOl. File Number DE85002704. (CONF- 
8405113—). 

From Workshop on polarized targets in storage rings; Ar- 
gonne, IL, USA (17 May 1984). 

The basic principle of the production of polarized atomic 
hydrogen and deuterium beams are reviewed. The status of the 
present available polarization, density and intensity are presented. 
The improvement of atomic beam density by cooling the hydrogen 
atoms to low velocity is discussed. The possible use of polarized 
atomic beams as targets in storage rings is shown. It is proposed 
that polarized atomic beams can be used to produce polarized gas 
targets with high polarization and greatly improved density. 
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19297 (ANL—84-50, pp 259-288) Spin relaxation experi- 
ments on surfaces. Ha; und, R.F. Jr.; Horn, B.; Fick, D.; 
Keen Beckmann, E.; Tolk, N.H. (Los Alamos National 

, Los Alamos, NM; “Philipps-Universitaet Renthof 5, D- 
3350 Marbur , West Germany; Bell Communications 
Research, Murray Hill, NJ). Aug 1984. NTIS, PC A1l7/MF 
A01. File Seenitiay DE85002704. <CONF- 84051 13—). 

From Workshop on polarized targets in storage rings; Ar- 
gonne, IL, USA (17 May 1984). 

The following topics are considered: generic treatment of 
nuclear spin relaxation on surfaces; spin relaxation experiments with 
polarized alkali nuclei on hot transition-metal surfaces; and pros- 
pects for studying spin relaxation of hydrogen and other polarized 
nuclei on arbitrary surfaces. The experimental results achieved thus 
far have been mostly for polycrystalline materials. But while this 
might be considered a weakness for basic surface-science studies, it 
in fact shows the power of the technique for polarized target appli- 
cations. Polarized target walls, after all, are unlikely to be single- 
crystal surfaces. 


19298 (ANL—84-50, pp 289-302) Experimental determi- 

nation of the spin-rotation coupling constant in the Cs’*°Xe 
and K'°Xe molecules. Wu, Z.; Happer, W. (Princeton 
Univ., NJ). Aug 1984. NTIS, PC A17/MF AO1. File 
Number DE85002704. (CONF-8405113—). 

From Workshop on polarized targets in storage rings; Ar- 
gonne, IL, USA (17 May 1984). 

Since alkali-noble gas van der Waals molecules are involved 
in the spin transfer process, the physics can be naturally divided 
into two parts. One of them is to study the formation and break-up 
rates of the molecules, the chemical equilibrium constant, etc. The 
other aspect of this problem is to study how the individual angular 
momenta evolve during the lifetime of the molecule. The experi- 
ments described address the second aspect. 


19299 (ANL—84-50, pp 303-306) Plans for an ultracold 
polarized proton jet. Raymond, R.S.; Cameron, P.R.; Crabb, 
D.G. (Univ. of Michigan, Ann Arbor). Aug 1984. NTIS, 
PC A17/MF AOl. File Number DE8 704. (CONF- 
8405113—). 

From Workshop on polarized targets in storage rings; Ar- 
on IL, USA (17 May 1984). 

short report describes plans for an ultracold jet of po- 

larized aeueoaes atoms. It is the result of work by our group from 
the University of Michigan at Brookhaven National Laboratory and 
a group led by D. Kleppner at MIT. 


19300 (ANL—84-50, pp 307-342) Design of a tensor po- 
larized deuterium target polarized by spin-exchange with opti- 
cally pumped NA. Green, M.C. (Argonne National Lab., 
IL). Aug 1984. NTIS, PC A17 AOl. File Number 
DE85002704. (CONF-8405113—). 
From Workshop on polarized targets in storage rings; Ar- 
—_-- IL, USA (17 May 1984). 
design for a tensor polarized deuterium target 
(~ 10% rs for nuclear physics studies in an electron stor- 
age ring accelerator is presented. The deuterium atoms undergo 
electron spin exchange with a highly polarized sodium vapor; this 
polarization is transferred to the deuterium nuclei via the hyperfine 
interaction. The deuterium nuclei obtain their tensor polarization 
through repeated electron spin exchange/hyperfine interactions. 
The sodium vapor polarization is maintained by standard optical 
pumping techniques. Model calculations are presented in detail 
leading to a discussion of the expected performance and the techni- 
cal obstacles to be surmounted in the development of such a target. 


19301 (ANL—84-50, pp 343-358) Optical pumping pro- 
duction of spin polarized hydrogen. Knize, R.J.; Happer, W.; 
.L. (Princeton Univ., NJ). Aug 1984. NTIS, PC 

File Number DE85002704. (CONF- 


From Workshop on polarized targets in storage rings; Ar- 
gonne, ss USA (17 May 1984). 

ere has been much interest recently i in the production of 

large nae of spin polarized hydrogen in various fields includ- 

ing controlled fusion, quantum fluids, high energy, and nuclear 





physics. One promising method for the development of large quan- 
tities of spin polarized hydrogen is the utilization of optical pump- 
ing with a laser. Optical pumping is a process where photon angu- 


Eventually, a flowing system, open target, or polarized ion source 
could be constructed. 


(ANL—84-50, pp 359-384) Optically pumped po- 
larized alkali atomic beams and targets. Anderson, L.W. 
(Univ. of Wisconsin, Madison). Aug 1984. NTIS, PC A17/ 
MF AO1. File Number DE85002704. (CONF-8405113—). 
From Workshop on polarized targets in storage rings; Ar- 
a May 1984). 
The optical pumping of Na and *Li atomic beams is dis- 
cussed. Experiments on the optical pumping of **Na atomic beams 
using either a single mode dye laser followed by a double passed 
acousto-optic modulator or a multimode dye laser are reported. 
The optical pumping of a **Na vapor target for use in a polarized 
H™ ion source is discussed. Results on the use of viton as a wall 
coating with a long relaxation time are reported. 


19303 ea pp a H™ ion current from a 

ey ag ~ Cornelius, W.D. (Los Alamos Na- 
tional Lab., NM). Aug 1984. NTIS, PC A17/MF AO1. File 

Number DE85002704. (CONF- -84051 13—). 

From Workshop on targets in storage rings; Ar- 


gonne, IL, USA (17 May 1984). 
A method of determining the polarization transferred to hy- 
drogen atoms in reactions is outlined. The method 


ee ee ee 
polarization transfer function is known. 


19304 (CONF-8408110—3) Multiple vacancy production 
by high energy heavy ions. Becker, R.L.; booed A.L.; Read- 
ing, J.F. “(Oak Rid National Lab., TN (USA); Texas A 
and M Univ., College Station (USA). t. of Physics). 
1984. Contract AC05-840R21400. 15p. NTIS, PC A02. File 
Number DE85004428. 

From 2. workshop on high-energy ion-atom collision proc- 
esses; oe Hungary (27 Aug 1984). 

The theory of atomic collisions has two ingredients: collision 
theory and atomic structure theory. The collision theories differ 
with respect to (A) the collision dynamics and (B) the treatment of 
the relative motion of the projectile and target nuclei. With regard 
to the dynamics multiple vacancy production is of fundamental in- 
terest because it is a signature for and probe of strong interactions 
between the projectile and the target electrons. For projectiles of 
large nuclear charge, Z/sub p/, especially for those which are 
highly stripped so as to have a large ionic charge, q, the interaction 
becomes strong enough to give a high probability of multiple va- 

cancy production and a breakdown of perturbation theory. The fa- 
idles let dh cenclah eet edesnertehetions dad thewr alt-chcets 
cease to be adequate. Not even the recent strong-potential Born ap- 
proximation (see Taulbjerg 1984) is sufficient, because the weaker 
of the potentials generated by the projectile and the target nuclei, 
ee One needs a unitary, non-per- 

5. Nn ge At present this is generally available for 

vacancy production only in the form of the highly numeri- 
Scctcnuens Geattoneae eres 1983, 1984b). For special 
problems analytically tractable models have been devised. For ex- 
+e geometrical encounter probability model 
for the calculation of p/sub L/(0), the inclusive L-shell vacancy 
probability per electron in collisions with impact B=0, 
has been introduced by Sulik et al. (1984) and further developed by 
Sulik and Hock (1984). Along with earlier coupled-channels calcu- 
lations (Becker et al. 1984ab) and first Magnus calculations (Becker 
et al. 1984b), this model is able to describe the saturation of p/sub 
L/() with Z/sub p/ at fixed impact speed, v, whereas all the first- 
order theories predict p/sub L/ proportional to Z/sub p/*, which 
eventually exceeds unity. 
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19305 (CONF-8410237—2) Experimental approaches to 
the measurement of dielectronic recombination. Datz, S. (Oak 
Ridge National Lab., TN (USA)). 1984. Contract ACO05- 
840R21400. 5p. NTIS, PC A02/MF A001; GPO Dep. File 
Number DE8 927. 

From Workshop on atomic and collisions in external 
fields; Coenen: MD, USA (22 Oct 1984). 

dielectronic recombination, the first step involves a con- 

tinuum re which excites a previously bound electron and, in 
so doing, loses just enough energy to be captured in a bound state 
(nl). This results in a doubly excited ion of a lower charge state 
which may either autoionize or emit a photon resulting in a stabi- 
lized recombination. The complete signature of the event is an ion 
of reduced charge and an emitted photon. Methods of measuring 
this event are discussed. 


19306 (DOE/ER/04974—7) Interactions of molecules 
with surfaces. Progress report, 1 F 1984-31 January 
1985. Greene, E.F. (Brown Univ., Providence, RI (USA)). 
Jan 1985. Contract AC02-78ER04974. 9p. (COO—4974-7). 
NTIS, PC A02/MF A0l1; GPO Dep. File Number 
DE85007732. 

Studies of the ionization of alkali atoms striking semiconduc- 
tor surfaces at thermal energies show that phase changes in Si(111) 
and (100) surfaces as well as the dynamics of interactions of the 
surfaces with Cs, K, Na, and Li may be followed in the tempera- 
ture range 800 to 1000K. Similar work with two other semiconduc- 
tors, SiC and graphite, shows that the atoms find several different 
kinds of adsorption sites. Experiments with beams of Na at super 
thermal energies (up to 100 eV) striking a Si(100) surface yield 
more than a 10-fold increase in ionization relative to thermal beams. 
The rebounding ions leave the surface too rapidly to be neutralized 
by electrons from the surface to the degree required for the equilib- 
rium achieved at thermal energies. Fast molecules of tetramethy- 
dioxetane are activated to react and emit light when they strike sur- 
faces. The yield of light through small (fewer than one photon for 
10° collisions) depands both on the kinetic energy of the molecules 
and the nature of the surface. The angular distributions of thermal 
Ne and Ar atoms scattered nearly elastically from a crystalline sur- 
face of LiF shows structure that is obscured when the full range of 
velocities leaving the crystal is recorded. 


19307 (DOE/ER/10432—T1) [Electron energy loss spec- 
troscopy of surfaces]. Final report. (California Univ., Irvine 
(USA). poe Contract AT03-79ER 10432. 16p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85004218. 

We have developed and implemented techniques for calcu- 
lating the large angle cross section for scattering of electrons off 
surface vibrations, and we have also developed models of surface 
lattice dynamics (along with new computational methods) that ac- 
counts nicely for data on a variety of systems. We are in a position 
to combine these two lines of investigation, to calculate in detail 
the cross sections for surface phonon excitation on clean and ad- 
sorbate covered surfaces. 


19308 (DOE/ER/10857—3) Study of field adsorption 
using pulsed-laser atom-probe field ion microscopy. Annual 
technical progress report, April 1, 1984-March 31, 1985. 
Tsong, T.T. (Pennsylvania State Univ., University Park 
(USA)). 1985. Contract AC02- 81ER10857. Sp. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85007895. 

The following have been studied: temperature dependence of 
Hs* and NHs* formation; improved mass and energy measurement 
of the pulsed-laser atom probe; and adsorption of He, Ne and Ar 
on W(112). (DLC) 


19309 (DOE/ER/45000—1-Vol.22-Pt.3, pp 263-266) 
Electronic properties of Ar and Xe under pressure. Le Sar, R. 
(Los Alamos National Lab., NM). 1984. Elsevier Science 
Publishing Co., Inc., 52 Vanderbilt Ave., New York, NY 
10017. File Number T185002797. (CONF-830763—Pt.3). 

From 9. AIRAPT international high pressure conference; 
Albany, NY, USA (25 Jul 1983). 

A simple model for calculating ground- and excited-state 
properties of molecular and rare-gas crystals is presented. The elec- 
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trons are considered to be tightly bound to their molecular or 
atomic sites and the effects of the crystal potential, calculated with 
local-density functionals, are treated as a perturbation of the mole- 
cules or atoms. Results for Ar to 500 kbar show that the ground- 
state atoms compress as the pressure is increased and that there is a 
gradual increase in exciton energies. Preliminary results on ground 
state Xe to 1.5 Mbar show that to about 1 Mbar the electronic dis- 
tributions of the Xe atoms compress, but beyond that there is a 
slight expansion. 


19310 (DOE/ER/45000—1-Vol.22-Pt.3, pp 327-331) 
Pressure-induced infrared spectra to 542 kbar. 
Mao, H.K.; Xu, J.; Bell, P.M. (Geo 


of hydrogen 
DC). 1984. Elsevier Scien e Publishing Coy 1 Inc., 52 
ton, vier ice C., 
Vanderbilt Ave., New York, NY 


10017. File Number 
TI85002797. (CONF-830763—Pt.3). Contract AS05- 
80ER 10754. 

From 9. AIRAPT international high pressure conference; 
Albany, NY, USA (25 Jul 1983). 

Collision-induced infrared spectra of normal hydrogen have 
been obtained in the range 28.1 to 543 kbar at 25°C by the Fourier 
transform technique. The results, in combination with Raman and 
Brillouin scattering-data, yield equation of state values for solid hy- 
drogen at high pressures. 


19311 (DOE/ER/45056—T1) Two-photon absorption 
spectroscopy of the trivalent cerium ion in calcium fluoride. 
Gayen, S.K. (Connecticut Univ., Storrs (USA)). 1984. Con- 
tract FG02-84ER45056. 177p. NTIS, PC A09/MF A0Ol; 1; 
GPO Dep. File Number DE85008169. 
The two-photon transitions from the lowest 4f to the 5d 
states of the C/sub 4v/ center in Ce**:CaF2 from 31,900 to 50,500 
cm™* have been studied with a tunable dye laser as a function of 
laser wavelength, intensity, polarization and focusing geometry. A 
fluorescence detection technique was used to measure the two- 
photon absorption (TPA). The observed TPA spectra consist of 
two well resolved bands in the wavelength intervals 627 to 590 nm 
and 520 to 450 nm respectively, and two unresolved bands in the 
range 410 to 396 nm. At 8°K the lowest energy band consists of a 
zero-phonon line accompanied by its vibrational sideband. The peak 
TPA cross section for the zero-phonon transition is of the order 
5x10~™ cm‘sec, indicating significant crystal-field parity mixing for 
the participating states. The line shows a polarization 
anisotropy consistent with a Ce* site of C/sub 4v/ symmetry. The 
phonon sideband has a frequency dependent polarization anisotro- 
py. 76 references, 35 figures, 13 tables. 


19312 dary ig A Spin polarized photoelectron 
studies of solids. Progress report, June 1, 1984- 
May 31, 1985. Rothberg G.M. (Stevens Inst. of Tech., Ho- 
boken, NJ — t. of Materials and Metallurgical En- 
ge Feb 1985. Contract FG02-84ER45091. 14p. 

Ss, A02/MF A011; 1; GPO Dep. File Number 
DE85008265. 


One goal along the path towards developing Spin Polarized 
EXAFS (SPEXAFS) as a method for studying megnetism in solids 
was to show that EXAFS could be obtained by measuring photo- 
peaks. This was achieved in the previous contract year, and this 
year papers were prepared and published and talks given. Available 
time at synchrotron radiation facilities was severely limited but we 
obtained preliminary results on the system Al-O that show perhaps 
the most important aspect of photoemission EXAFS, its chemical 
sensitivity, which in appropriate conditions makes it possible to 
study the atomic structure around a chosen element in different 
chemical environments in a material. For the first SPEXAFS meas- 
urements, which will be on MnTe and MnAs, preliminary work 
showed it was necessary for us to make our own samples, and this 
has been accomplished. For carrying out the equivalent of laborato- 
ry EXAFS we are assembling a system to do extended electron 
energy loss spectroscopy, and we are also making a UHV sample 

ion chamber with transfer to our analysis chamber. These 
will significantly enhance our capabilities for surface studies as pro- 
posed. 3 figures. 
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19313 (GSI—84-7) Atomic excitations in heavy ion colli- 
Sceestenceinlioines tamale 2 U. oe a 


FRY) J Jul 1984. 30 NTIS (US siies es Only. 
PC Al4/MF AO1. 5p German aa) NTIS _— 


The dynamical semiclassical theory of atomic excitations, es- 
pecially of positron creation, in heavy ion scattering is presented 
and extended to collisions with nuclear contact. The characteristic 
dependence of inner shell vacancy formation on nuclear reaction 
times as well as the emergence of interference patterns in the 
energy spectra of emitted delta-electrons and positrons in delayed 
collisions is discussed in terms of a simplified, schematic model for 
the nuclear reaction dynamics. In addition, the spontaneous decay 
mechanism is giant nuclear systems with Z>=173 leads, for suffi- 
ciently long reaction times, to a characteristic line in the positron 
spectra at the position of th Issigma-resonance. The position and 
width of the positron line is calculated in dependence on the nucle- 
ar configuration taking into account the influence of the electron- 
electron interaction. Furthermore, a quantum mechanical extension 
of our semiclassical treatment of the atomic scattering process and 


urement of Stokes and anti-Stokes lines in the positron spectra. 


19314 (IKF—43, es Konvoi electron emission 
from the collision of atomic and molecular heavy ions 
with solids. Koschar, - et Burkard, M.; Frisch- 
korn, H.J.; Hofmann, D. R; Groeneveld, K.O.; 
Meckbach, W.; Breinig, M ; Elston, S. 1983. (In German). 
NTIS (US Sales Only), PC A08/MF A0O1. File Number 
DE85750485. 

Published in summary form only. 

In IKF annual report 1983. 


19315 (KF—43, 29-30) Influence 
tial on the ion ameeal secondary electron 
surfaces. Frischkorn, H.J.; Koschar, P.; 
R.; Schader, J.; Groeneveld, K.O. 1983. (In 
(U PC A08/MF AOI. 
DE8575048 


Published in summary form only. 
In IKF annual report 1983. 


19316 (KF—43, "sp 31-32) Auger electrons from carbon 
after excitation by 1 MeV/u H* and H,* ions. M.; 
Koschar, P.; Kemmler, J.; Groeneveld, K.O. 1983. (In 
German). NTIS (Us Sales "Only), PC A08/MF AO0Ol1. File 
Number DE85750485. 

Published in summary form only. 

In IKF annual report 1983. 


+3 . Tn 
Only), PC ‘A08/MF AO1. File Number DE85750485. 
Published in summary form only. 
In IKF annual report 1983. 


19318 (KF—43, 
tions of electrons in 


7-38) Theory of collective excita- 


A08/MF AOl. File Number DE85750485. 
Published in summary form only. 
In IKF annual report 1983. 
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19319 —43, 40-46) cng sean transition en- 
sus Semone bane the quasimolecular X- 


- Gn ). 
A01. File Number DE85750485. 


a ama a 

The authors discuss theoretically the influence of the K-K 
vacancy transfer on the quasimolecular X-ray spectra observed in 
the collision systems S** -> Ar and Cl** -> Ar at collision ener- 
gies of 12.6 MeV and 16.4 MeV respectively 2.5 MeV and 5.0 
MeV. 


(IKF—43, pp 47-48) Electron-electron correlations 
— so collisions of completely ionized 


ersen, H.; Justiniano, E.; 
Ri Specht, t t, H.J.; Schmidt-Boecking, H. 


Sales Only), PC A08/MF 

AOl. ile seer ESS 750485 
Published in summary form only. 
In IKF annual report 1983. 


19321 (KF—43, pp os Interference structures in the 
parameter the K-K transfer in slow F- 
Ne collisions. Kelbch, S.; Scheidt Boccking, 
> Richard, P.; Schuch, R.; Selente, B.; 
- - Gn ). NTIS (US 
Sales Only), PC A08/MF AOl. ‘File Number DE85750485. 
Published in summary form only. 
In IKF annual report 1983. 


19322 — pp 51-53) Production of multicharged 
Ar and Xe recoil ions in high energy Usup(n+) collisions. 
S.; Richard, P.; Schmidt-Boecking, H.; 


J.; Kelbch, 
Mann, R. 1983. (In German). NTIS (US Sales Only), 


A08/MF A01. File Number DE85750485. 
Published in summary form only. 
In IKF annual report 1983. 


19323 >. pp er eee 
solid targets with slow hydrogen-like projectiles. 
Schadt, W. K.; Schunide Boottieg, H.; oe 
K.E.; Ulrich Js Hoffmann, R.; Justiniano, A.; Schuch, R. C 
Schulz, M ; Zehender, S. 1983. (in German). NTIS (US 
Sales Only), PC A08/MF AO1. File Number DE85750485. 
Published in summary form only. 
In IKF annual report 1983. 


19324 (IKF—43, pp 57-59) Studies on the origin of the 
structure in the of the U+Cm collision 
K.; Gru A.; Stiebing, K.E.; Bokemeyer, 
3 Grein, ; Kido, Y.; Cowan, T; Greenberg, 
veppe, J. 1983. (in German). NTIS (US Sales 

Oniy), PC A08/MF AO1. File Number DE85750485. 
Published in summary form only. 
In IKF annual report 1983. 


19325 ((KF—43, pp 71) Measurement of the sputtering 
rate on monocrystalline silicon by means of the nuclear reac- 
tion analysis. Weniger, R.; Bethge, K. 1983. (In German). 
NTIS (US Sales Only), PC A08/MF AOl1. File Number 
DE85750485. 

Published in summary form only. 

In IKF annual report 1983. 


19326 (LBL—19027) Free-ion spectra of interest to solid 

and solution spectroscopists. Conway, J.G. (Lawrence 

.» CA (USA)). Jan 1985. Contract ACO03- 

76SF00098. 2ip. (CONF-8409209—1). NTIS, PC A02/MF 
A0l; 1; GPO . File Number DE85007769. 

From International symposium on rare earths spectroscopy; 

Ween Poland _” Sep 1984). 

A great deal of information is known about the free-ion 

spectra of the neutral and singly ionized rare earths because of the 

ease with which these spectra can be produced. Considerably less is 
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known about the doubly and triply ionized rare earths. A discussion 
of the experimental difficulties, the present state of knowledge, and 
the predicted information are presented in this report. 6 references, 
13 figures. 


19327 (SAND—82-2887) Improved atomic data for elec- 
tron-transport predictions by the codes TIGER and TIGERP. 
I. Inner-shell ionization by electron collision. Peek, J.M.; 
Halbleib, J.A. (Sandia National Labs., Albuquerque, NM 
(USA)). Jan 1983. Contract ‘AC04-76DP00789. 34p. NTIS, 
PC A03/MF A01; GPO Dep. File Number DE840 4308. 

The inner-shell ionization data for electron-target collisions 
now in use in the TIGER and TIGERP electron-transport codes 
are extracted and compared with other data for these processes. 
The TIGER cross sections for K-shell ionization by electron colli- 
sions are found to be seriously in error for large-Z targets and inci- 
dent electron energies greater than 1 MeV. A series of TIGER and 
TIGERP runs were carried out with and without improved K-shell 
electron ionization cross section data replacing that now in use. 
The relative importance of electron-impact and photon ionization 
of the various subshells was also extracted from these runs. In gen- 
eral, photon ionization dominated in the examples studied so the 
sensitivity of many predicted properties to errors in the electron- 
impact subshell ionization data was not large. However, some dif- 
ferences were found and, as all possible applications were not cov- 
ered in this study, it is recommended that these electron-impact 
data now in TIGER and TIGERP be replaced. Cross section data 
for the processes under study are reviewed and those that are most 
suitable for this application are identified. 19 references, 9 figures, 2 
tables. 


19328 Technique for evaluation of the strong potential 
Born approximation for electron capture. Sil, N.C.; McGuire, 
J.H. (Department of Physics, Kansas State University, Man- 
hattan, Kansas 66506). Journal of Mathematical Physics (New 
York); 26: No. 4, 845-853(Apr 1985). 

A technique is presented for evaluating differential cross sec- 
tions in the strong potential Born (SPB) approximation. Our final 
expression is expressed as a finite sum of one-dimensional integrals, 
expressible as a finite sum of derivatives of hypergeometric func- 
tions. 


19329 a of the differences in stability of the 
OCxxxHF an complexes. Curtiss, L.A.; Po- 
peg D.J.; ——- :A.E.; Weinhold, F. (Chemical Technol- 

Division, Argonne National Laboraory, Argonne, Illi- 
an 60439). Journal of Chemical Physics; 82: No. 6, 2679- 
2687(15 Mar 1985). 

The structure and energetics of the isomeric H-bonded com- 
plexes OCxxxHF and COxxxHF have been investigated by ab initio 
molecular orbital theory and by natural bond orbital analysis. Only 
with the inclusion of electron correlation is a significant preference 
for the experimentally observed OCxxxHF isomer found. The large 
effect of correlation upon the relative stability of the two isomers is 
apparently entirely an electrostatic effect caused by the correlation- 
induced sign reversal of the dipole moment of CO. Nevertheless, a 
molecular multipole expansion is found inadequate to account for 
the principal features of these H-bonded complexes and their rela- 
tive stability. Contrary to a recent study, we find that "charge 
transfer” effects are highly significant contributions to the binding 
in these complexes. The differences in stability of OCxxxHF and 
COxxxHF are attributed primarily to differences in the interaction 
of carbon and oxygen lone pairs of CO donating into the unfilled 
antibond on HF, i.e., to differences in n/sub C/—-o°/sub HF/( and 
n/sub O/—-o/sub HF/( matrix elements. 


19330 Measurement of the characteristic x ray of oxygen 
and other ultrasoft x rays using mercuric iodide detectors. 
Iwanczyk, J.S.; Dabrowski, A.J.; Huth, G.C.; Economou, 
T.E. (institute for Physics and Imagin g Science, University 
of Southern California, 4676 Adaiuaiey Way #932, Marina 
Del Rey, California 90291). Applied Physics Letters; 46: No. 
6, 606-607(15 Mar 1985). Contract AM03-76SF001 13. 

This letter reports the detection and resolution of the charac- 
teristic x ray of oxygen at 523 eV and other ultrasoft x rays (pho- 
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tons energy less than 1 keV) using radiation detectors fabricated 
from the compound semi-insulator mercuric iodide (Hgle). These 
detectors are capable of operation at room ambient but in these ex- 
periments were slightly cooled using a Peltier element to 0 °C. A 
pulsed light feedback preamplifier with a Peltier element cooled (to 
-30 °) first stage field-effect transistor was used to amplify signals 
from the detector. Overall system noise level was 185 eV (full 
width at half-maximum) limited by the temperature of the first 
stage field-effect transistor. With optimal cooling of this element 
the characteristic x ray of carbon at 282 eV should be measurable. 
These results would seem to be important in measurement of bio- 
logical samples in electron column instruments. 


19331 Pressure dependence of the 2.3 jum laser-induced 
fluorescence (LIF) of room temperature PuF,. Rice, W.W.; 
Barefield J.E. II. (University of California, Los Alamos Na- 
tional Laboratory, Los Alamos, New Mexico 87545). Jour- 
nal of Chemical Physics; 82: No. 6, 2553-2554(15 Mar 1985). 

When PuF, is excited in the 800 nm region, fluorescence 
peaked at 2.296 um with less intense peaks at 2.207 and 2.126 ym is 
observed. Unlike the previous works that reported no self-quench- 
ing of the 2.3 um LIF of PuFe, our data indicate a pressure de- 
pendence for the 2.3 um LIF lifetime with a self-quenching rate 
constant of 162 +- 4 Torr™' s~! and a collision-free lifetime of 218 
+- 5 ps. Both fluorescence and excitation spectra are in good 
agreement with the previously reported absorption spectrum of 
PuFs. 


19332 Effect of temperature on the dissociative electron 
attachment to CCIF; and C.F, . Spyrou, S.M.; Christo- 
phorou, L.G. (Atomic, Molecular, and High Voltage Phys- 
ics Group, Health and Safety Research Division, Oak Ridge 
National Laboratory, Oak Ridge, Tennessee 37830). Journal 
of Chemical Physics; 82: No. 6, 2620-2629(15 Mar 1985). 
Contract AC05-840R21400. 

The total electron attachment rate constant k/sub a/(<e>) 
for CCIFs; and C2F¢ has been meausured using an electron swarm 
technique in the mean electron energy range 0.41 to 4.81 eV and 
over the range of temperature T from 300 to 750 K. At each value 
of T the total electron attachment cross section o/sub a/(€) was 
determined from the measured k/sub a/(<€>) using the swarm un- 
folding technique and was compared with the results of a mass 
spectrometric study. The o/sub a/(€) for CaFe shows a single peak 
(due to F~ and CF;~) which shifts from 3.9 eV at 300 K to ~3.3 
eV at 750 K. (The onset shifts correspondingly from 2.3 to 1.5 eV.) 
For CCIF; the o/sub a/(e) showusitwo peaks: at ~1.5 eV (due to 
Cl~) and at ~4.7 eV (due to Cl", F-, CCIF.~, and CIF~). The 
peak at ~1.5 eV is especially sensitive to changes in T. The peak 
value of o/sub a/(e) increased by a factor of ~3, and the energy 
position of the peak and onset shifted to progressively lower ener- 
gies when T increased from 300 to 700 K. The analysis of these 
results led us to conclude that the changes in k/sub a/(<€>) and 
a/sub a/(€) for the dissociative attachment processes of these mole- 
cules with increasing T result from the increase with T of the total 
internal (& vibrational) energy of the molecule. 


19333 Kinetic energies in quantum solids. Moleko, L.K.; 
Glyde, H.R. (Department of Physics, University of Ottawa, 
Ottawa, Canada K1N6N5). Physical Review Letters; 54: No. 
9, 901-904(4 Mar 1985). Contract FG02-84ER45082. 

We show that the recently measured kinetic energy of atoms 
in solid helium is substantially larger than expected for even a mod- 
erately anharmonic solid. The large kinetic energy is rather an ex- 
plicit measure of the highly anharmonic nature of solid helium. An 
explanation is proposed here in terms of the anharmonic one- 
phonon response functions which have large, high-frequency tails 
that contribute significantly to the kinetic energy. 


19334 Relativistic Auger and x-ray emission rates of the 
1s21/sup n/(21')/sup m/ configurations of Be-like ions. Chen, 
M.H. (Lawrence Livermore National Laboratory, Universi- 
ty of California, Livermore, California 94550). Physical 
Review [Section] A: General Physics; 31: No. 3, 1449- 
1457(Mar 1985). 

Properties of the 1s21/sup n/(2I’)/sup m/ (n+m = 3) states 
of Be-like ions are calculated relativistically for 6< or =Z< or 
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=26 using multiconfiguration Dirac-Fock method. Generalized 
Breit interaction and quantum-electrodynamic corrections are taken 
te ee ee Seta ee en ee 
computed in intermediate coupling with 

TThe generalized Breit interaction is included both in the evaluation 
of mixing coefficients and relativistic Auger matrix elements. The 
comida af ie*eedaibelien, eaeadtians te Ghadedaesat toe 
metastable quintet states are found to be very significant. The ef- 
fects of relativity and configuration interaction on the transition 
rates are discussed. 


19335 

atoms. I, Autoionization 

a ee Lu, K.T. (Argonne 

ry. Apes Illinois 60439). Physical Review [Section] A: 
neral Physics; 31: No. 3, 1515-1520(Mar 1985). 

A multichannel quantum-defect theory focused on the time- 
delay matrix is applied to the analysis of Rydberg levels and au- 
toionization resonances of the chlorine atom. The analysis shows 
that recently observed photoionization cross sections above the 
3p*( *P) threshold of the chlorine ion may be interpreted in terms 
of unresolved groups of resonances with three different total angu- 
lar momenta J and approximately the same energy. Experimental 
data of Rydberg levels were used to determine the phase shift of 
the collisional eigenstate (quantum defect) and the time-delay 
matrix for the electron-ion scattering process. The LS coupling 
scheme is assumed for the electron + ion compound state. The 
channel interaction strengths and dipole matrix elements of even- 
parity states relevant to electron-ion collisional and recombination 
processes are obtained. The branching ratio of photoelectrons is 
calculated. 


19336 Eigenchannel quantum-defect theory of open-shell 
atoms. II, Calculation of 3p*( *P)ns spectra of the 
ee ea ; Lu, K.T. (Argonne National Labo- 
ratory, Argonne, Illinois 60439). Physical Re Review [Section] A: 
General Physics; 31: No. 3, 1521-1528(Mar 1985). 

Rydberg spectra of the chlorine atom 3s?3p‘( *P)ns, J = (1/ 
2), (3/2), and (5/2), are calculated by use of an ei quan- 
tum-defect method. The results indicate that the channel interac- 
tions due to electrostatic and spin-orbit potentials are weak. The 
effect due to channel interaction of the 3s3p° configuration is com- 
pletely negligible. Agreement with emission data is excellent (< or 
0.2% accuracy except for the lowest n = 4 levels). Autoioniza- 
tion resonances are predicted. 


19337 ee ee OS ee eae 
cusps for H, Ho, and He targets in the velocity range 

18.0 a.u. Berry, S.D.; Glass, G.A.; Sellin, LA.; Ganon 
K.; Hofmann, D.; Andersen, L.H.; B M.:: Elston, S.B.; 
Engar, P.; Schauer, M.M. (University of Tennessee, Knox- 
ville, Tennessee 37996-1200 and Oak Ridge National Labo- 
ratory, Oak Ridge, Tennessee 37831). Physical Review [Sec- 
tion] A: General Physics; 31: No. 3, 1392-1398(Mar 1985). 

A general purpose projectile-frame expansion fitting method 
is used to characterize the shape of the electron capture to the con- 
tinuum (ECC) cusp for bare carbon, oxygen, neon, and argon pro- 
jectiles, incident on atomic and molecular hydrogen, and helium 
targets, over the velocity range 6—18 a.u. The method used to fit 
the ECC cusp shape allows the direct comparison of spectra taken 
under differing instrumental conditions in an apparatus-independent 
manner. The results reveal a substantial similarity in the ECC cusp 
shape for a wide variety of projectile Z, projectile velocity, and 
target combinations which has not yet been explained by current 
theories which predict the shape of the ECC cusp. 


19338 Excitation of Rydberg states of HgCkh and HgBr, 
by electron impact. Spence, D.; Wang, R.; Dillon, M.A. (Ar- 
gonne National Laboratory , Argonni e, Illinois 60439). Jour- 
nal of Chemical Physics; 82. ’ No. 4, 1883-1889(15 Feb 1985). 
Contract W-31-109-ENG-38. 

We have examined the electronic structure of HgClk and 
HgBrz from 5 to 14 eV by high resolution electron energy loss 
spectroscopy. Our measurements include the near-UV region which 
has not been examined by any previous technique and which is 
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found to be rich in Rydberg states. In particular, in each molecule 
we identify members of two optically allowed Rydberg series and 
one forbidden series with electronic structues o*/sub g/o*/sub u/ 
aw*/sub u/m*/sub g/ [npw/sub u/, npo/sub u/, and nd7/sub g/, or 
(n+1)sa/sub g/] which converge to the *product/sub g/ ground 
ionic state. In addition, other structures which form the dominant 
energy loss mechanisms in our spectra are identified as arising from 

allowed Rydberg states associated with the excited ionic 
states *Pi/sub u/, *2/sub u/, and *2/sub g/. Measurements at 
energy loss below 9 eV confirm previous valence states observed in 
photoabsorbtion and suggest the existence of two new valence 
states in each molecule. Angular measurements facilitate identifica- 
tion of many of the newly observed structures in our electron- 
energy loss spectra. 


oe Berkeley, neeteahfods TSO). Atomic Data and 
Nuclear Data Tables; 31: No. 3, 433-559(Nov 1984). Con- 
tract AC03-76SF00098. 

Core-electron binding energies for gaseous atoms and mole- 
cules, obtained mainly from x-ray photoelectron spectra, are tabu- 
lated. 


19340 Uranium spectrum between 1.8 and 5.5 microns 
ey en: 5 Worden, E.F.; 
Brault, J.W.; Hubbard, R.P.; Wagner, J.J. (Materials and 
Molecular Research Division, Lawrence Berkeley Labora- 
y sia University of California, Berkeley, California 94720). 
Atomic Data and Nuclear Data Tables; 31: No. 2, 299- 
358(Sep 1984). Contract AC03-76SF00098; W-7405-ENG-48. 
The emission spectrum of uranium has been observed in the 
infrared from 1.8 to 5.5 ym using the McMath Fourier transform 
spectrometer at the Kitt Peak National Observatory, and a water- 
cooled hollow cathode lamp. The wavenumber, wavelength, and 
relative intensity of 4418 lines between 1817 and 5598 cm™' that can 
be classified as transitions between known levels of the first and 
second spectra of uranium have been tabulated. In addition, waven- 
umbers and intensities of 4744 lines that cannot be classified in this 
manner are listed. Most of these are believed to be uranium emis- 
sion lines. Isotope shifts are reported for 196 lines. 


19341 Monte Carlo sampling of compton photon scatter- 
ing off moving electrons. Hendricks, J.S.; Booth, T.E. (Los 
Alamos National Laboratory, P.O. Box 1663, Los Alamos, 
NM _ 87545). Transactions of the American Nuclear Society; 
47: 226-228(1984). (CONF-841105—). 

From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; Washington, DC, USA (11 Nov 
1984). 


Multiphoton dissociation of a rotating 
Bottcher, c. Feuillade, C. (Oak Ridge National Lab., 
Chemical Physics Letters; 96: No. 3, 279-283(8 Apr 19 983). 
Contract W-7405-ENG-26. 

A formalism is outlined for multiphoton pumping and disso- 
ciation within a molecular rotational-vibrational ladder. The density 
matrix is expanded in spherical tensors, leading to a set of Bloch 


mechanism of dissociation. 12 references, 3 figures. 


Oxygen absorption cross sections in the herzberg 
continuum and between 206 and 527k Johnston, HLS, Paige, 
M.; Yao, F. (Department of Chemistry, University of Cali- 
fornia Materials and Molecular Research Division, Law- 

rence Berkeley Laboratory, Berkeley, California). Journal of 
Geophysical Research; 89: No. D7, 11661-116(20 Dec 1965). 

The ultraviolet absorption cross sections for molecular 
ented tata Uaeaiaaeed tor wen between 205 and 
225 nm, for between 206 and 327 K, and at a pressure 
from 100 to 750 torr. No temperature effect on the O2 cross sec- 
tions was observed in the Herzberg continuum. It was necessary to 
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separate the extremely weak O: absorption from the stronger colli- 
sion-induced absorption. These experimental data and similar data 
by others were interpreted in terms of a theoretical expression for 
the shape of the Herzberg continuum absorption spectrum. The O: 
cross sections are in ent with the values 
measured in the stratosphere by Herman and Mentall (1982). 
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19344 (DOE/ER/72012—T2) CALTECH - DOE Fat 


‘ , 
of Tech., Pasadena (USA). Dept. of Applied Mathematics). 
1985. Contract AT03-76ER72012. 7p. S, PC A02/MF 
A01; GPO Dep. File Number DE85008106. 

A summary is presented for research in these areas: complex 
bifurcation, multigrid continuation methods in viscous flows, path- 
following studies, vortex dynamics, and motion of interfaces and 
fingering in Hele-Shaw cells. (GHT) 


19345 (LA-UR—85-413) Fundamentals of plasma simula- 
tion. Forslund, D.W. (Los Alamos National Lab., NM 
(USA)). 1985. Contract W-7405-ENG-36. 15p. (CONF- 
850266—2). NTIS, PC A02/MF A0l; GPO Dep. File 
Number DE85007699. 

From 2. international school for space simulation; Honolulu, 
HI, USA (3 Feb 1985). 

With the increasing size and speed of modern computers, the 
incredibly complex nonlinear properties of plasmas in the laborato- 
ry and in space are being successfully explored in increasing depth. 
Of particular importance have been numerical simulation techniques 
involving finite size particles on a discrete mesh. After discussing 
the importance of this means of understanding a variety of nonlin- 
ear plasma phenomena, we describe the basic elements of particle- 
in-cell simulation and their limitations and advantages. The differ- 
encing techniques, stability and accuracy issues, data management 
and optimization issues are discussed by means of a simple example 
of a particle-in-cell code. Recent advances in simulation methods al- 
lowing large space and time scales to be treated with minimal sacri- 
fice in physics are reviewed. Various examples of nonlinear proc- 
esses successfully studied by plasma simulation will be given. 


19346 (LA-UR—85-451) Particle code simulations with 

particles. Aldrich, C.H. (Los Alamos National Lab., 
NM (USA)). 1985. Contract W-7405-ENG-36. 15p. (CONF- 
850266—3). NTIS, PC A02/MF A0l; GPO Dep. File 
Number DE85007701. 

From 2. international school for space simulation; Honolulu, 
HI, USA (3 Feb 1985). 

As problems we are interested in become more complex, we 
often find our simulations stretching the limits of available comput- 
er resources. For example, an interesting problem is simulation of 
dissipation processes in sub-critical collisionless shocks. To simulate 
this system our simulation box must contain the shock and its up- 
stream and downstream regions over the entire length of a run. If 
the shock moves with any appreciable speed the box must then be 
considerably larger than the shock thickness making it hard to re- 
solve the shock front itself with a reasonable number of grid points. 
A solution to this problem is to run the simulation in the frame of 
reference of the shock. Particles are injected upstream of the shock 
and leave the simulation box downstream. With the shock station- 
ary in the simulation box, we only need to contain enough of the 
up and downstream regions for the fields, etc., to settle down and 
separate the shock from the box boundaries. In this tutorial we con- 
sider some basic algorithms used in a practical particle injection 
code, such as the two dimensional WAVE code used at Los 
Alamos. We will try to present these ideas in a simple format gen- 
eral enough to be easily included in any particle code. Topics cov- 
ered are: smoothly injecting particles, generating the distribution 
functions, time dependent injection density, and boundary condi- 
tions on fields and particles. 
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19347 (LA-UR—85-452) Hybrid simulation codes with 

to shocks and upstream waves. Winske, D. (Los 
Alamos National Lab., NM (USA)). 3 Feb 1985. Contract 
W-7405-ENG-36. 15p. (CONF-850266—4). NTIS, PC A02/ 
MF A01; GPO Dep. File Number DE85007702. 

From 2. international school for space simulation; Honolulu, 
HI, USA (3 Feb 1985). 

Hybrid codes in which part of the plasma is represented as 
particles and the rest as fluid are discussed. In the past few years 
such codes with particle ions and massless, fluid electrons have 
been applied to space plasmas, especially to collisionless shocks. All 
of these simulation codes are one-dimensional and similar in struc- 
ture, except for how the field equation are solved. We describe in 
detail the various approaches that are used (resistive Ohm's law, 
predictor-corrector, Hamiltonian) and compare results from the 
various codes with examples taken from collisionless shocks and 
low frequency wave phenomena upstream of shocks. 


an (SAND—84-2090) TRINITY: a pre- and post-proc- 

program for two-dimensional finite element data. Gar- 

K. DE. (Sandia National Labs., Alb ue, NM 

(usa). Feb oe Contract AC04-76DP00789. . NTIS, 

fc A03/MF A0O1; 1; GPO Dep. File Number D 5008029. 

TRINITY is an interactive pre- and post-processing program 

for use with two-dimensional finite element codes. The program is 

interfaced with a family of heat transfer and fluid mechanics codes 

that are presently in use at Sandia National Laboratories. The pro- 

gram provides interactive graphical display of mesh and solution 

data, computation of auxillary solution data and the provision for 

file editing and formatting. The capabilities and use of the program 
are described. 


19349 Negative viscosity effect in large-scale flows. Siva- 
shinsky, G.; Yakhot, V. ent of Mathematical Sci- 
ences, Tel-Aviv University, Tel-Aviv 69978, Israel). Physics 
of Fluids; 28: No. 4, 1040-1042(Apr 1985). Contract AC02- 
80ER 10559. 

This study considers a large-scale flow maintained by a 
small-scale periodic force field. If the field is essentially anisotropic, 
the system of small-scale eddies thereby generated turns out to be 
unstable to long-wave disturbances, i.e., the effective viscosity of 
the corresponding large-scale flow is negative. If the applied field is 
sufficiently isotropic, the long-wave instability disappears so that 
the effective viscosity is positive. 


Collapse and amplification of a vortex filament. 
Sigsia, E.D. (Laboratory of Atomic and Solid State Phys- 
ics, Cornell University, Ithaca, New York 14853). Physics of of 
Fluids; 28: No. 3, 794-805(Mar 1985). Contract ACO02- 
82ER 13004. 

A single filament with a variable core size parameter is used 
to model how a vortex tube breaks down in the Euler equations. 
The first singularity is a self-similar collapse which brings two anti- 
parallel pieces of filament together at a point. This pairing then 
quickly encompasses a finite fraction of the initial data and the ar- 
clength begins to grow faster than exponential. A local model 
should exist which would allow one to understand the stage of 
rapid stretching in terms of simpler processes. 


Onset of spatial correlations in nonequilibrium sys- 

master-equation description. Nicolis, G.; Mansour, 
_M.M. (Universite Libre de Bruxelles, Belgium). Physical 
Review [Section] A: General Physics; 29: No. 5, 2845- 
2853(May 1984). Contract AS05-81ER 10947. 

The emergence of spatial correlations around a nonequili- 
brium steady state is studied by means of a stochastic description 
based on a multivariate master equation. The dependence of the 
strength and range of the correlations on the distance from equil- 
brium is determined. The formalism is applied to chemically react- 
ing systems and to simple fluids submitted to a temperature gradi- 
ent. 
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REFER ALSO TO CITATION(S) 18918, 19392, 19392, 19500 


19352 eeoieae pp Dean, Tw. Physics with polarized 
electrons and een usetts Inst. of 
Tech., Cambridge) a 1984. NTIS, PC A17/MF AO1. 
File Number DE85002 (CONF-8405113—). 

From Workshop on polarized targets in storage rings; Ar- 
gonne, IL, USA (17 May 1984). 

With the advent of electron stretcher or storage rings elec- 


to have very dense polarized targets for use with the typical (less 
or approximately equal 50 A) electron beams available and very 
few measurements of this type have been attempted. On the other 
hand, with electron rings the effective circulating current can be 
greatly increased. In this case much thinner internal targets may be 
used while still maintaining the same luminosity as in external beam 
experiments. In ancticipation of such new experimental capabilities 
we have re-developed the theoretical basis for discussions of elec- 
tron scattering from polarized targets using either unpolarized or 
polarized electron beams. This work takes the formalism of unpo- 
Se ee ee 
eral polarizations of electrons, target nuclei, recoil nuclei or any 
Cees eden ee ale eee ae 
possible to provide a brief summary of the general form of the 
ae eed tale ie dean a eee the nu- 
clear structure information that may be extracted from such polar- 
ization measurements. 


19353 (BNL—51700, 5-13) High Energy 
search, 1983. NTIS, 


Physics re- 
A08/MF AOl1. File Scher 
TI84015153. 


In Brookhaven Highlights, January 1982-March 1983. 

High-energy physics programs at the Brookhaven 
AGS are described. Topics covered include accelerator and high 
energy physics programs, the AGS, planning and support of the ex- 
perimental program, and the CBA project. (GHT) 


19354 EN eee 
tion of hadrons in p anti p collisions at 540 GeV. Boeckmann, 
K,; ee Bg gh = . (Germany, F.R.). Physikalisches 
Inst.). " (CONF- 8406183—8). NTIS (US Sales 
Only), At2/ “AOI. File Number DE85750709. 

From 15. international symposium on multiparticle dynamics; 
Lund, Sweden (11 Jun 1984). 

Forward-Backward Multiplicity Correlations and Two-Parti- 
cle Pseudorapidity Correlations are investigated in p anti p colli- 
sions at 540 GeV. The analysis in terms of a simple cluster ap- 
proach yields values of ksub(eff) proportional 2.5 for the effective 
cluster size for the decay in charged particles and a decay width 
for the clusters of delta proportional 0.7 units in pseudorapidity. 
These values are almost unchanged when compared with those de- 
termined at ISR energies. 


19355 (BONN-HE—84-25) Results from the UA5 experi- 
ment at the CERN p anti p-collider. Geich-Gimbel, C. (Bonn 
Univ. (Germany, FR). Physikalisches Inst.). Oct 158 te 13 
(CONF-840795—4). NTIS (US Sales Only), PC A! ‘A02/MF 
A01. File Number DE85750710. 

From 7. symposium on antiproton interactions; 
Durham, UK (9 Jul 1984). 

Results from the UAS experiment at Vs=540 GeV at the 
CERN SPS collider are presented. Production rates and differential 
cross sections are given for Ksub(s)°, A and =-. Forward-backward 
multiplicity correlations and two-particle rapidity correlations are 
investigated. In terms of a simple cluster approach for the effective 
eee one eee ee Panes nee 
is obtained, with a decay width delta proportional 0.7 in units of 
pseudorapidity. Finally the occurrence of events with unusually 
large track density in small rapidity intervals is discussed. 
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(ESY—84-058) Inclusi ve production of vector 

o) and Ksup(*+-) on e*e~ annihilation at 

nee s> GeV. Bartl, W.; Becker, L.; Bowdery, C.; 
Cords. Ds Felst, R.; Haidt, D.; Knies, G.; Krehbiel, H.; 
Meinke, R; Naroska, B. (Deutsches Elektronen-Syn: chro- 
tron (DESY), Hamburg (Germany, F.R.)). Jun 1984. 17p. 
NTIS (US Sales Only), PC A02/MF AO1. File Number 


DE85780745 
The of vector mesons p® and Ksup(*+-) has 
been studied in e* e~ annihilation at an average C.M. energy of 35 
GeV. The production rate per event, extrapolated to the full 
xsub(E) range was found to be 0.98 +- 0.09 +- 0.15 for rho® and 
0.87 +- 0.16 +- 0.08 for Ksup(*+-). The scaled differential cross 
section s/B(dsigma/dxsub(E)) for both p® and Ksup(*+-) produc- 
tion has been measured. The ratio of pseudoscalar to vector meson 
production has been determined for p*, Ksup(*+--), eta and Dsup(*) 
Sain. thsanh dastelanat bm bese ervdaliatied. 


19357 (DESY—84-069) Measurements of the radiative 
width of the eta'(958) in two-photon interactions. Althoff, M.; 
Braunsch W,; oy F.J.; Luebelsmeyer, K.; 
Martyn, H.U.; ; Sander, H.G.; Schmitz, D.; 
Siebke, H.; Wallraff, § ttre Elektronen-Synchro- 
Hamburg (Germany, F.R.)). Jul 1984. 11p. 

Only), PC A02/MF AO1. File Number 


The reaction e*e™ -> e*e™ eta’ (958) has been observed by 
detecting the final state w* a~ y. The two photon width of the eta’ 
has been measured to be GAMMA(eta’ -> yy) = 5.1 +- 0.4 +- 
0.7 keV. A search for the iota (1440) has been made in the rho°y 
final state. An upper limit has been obtained for the product 
GAMMA (iota(1440) -> yy), Bfiota -> rho°y) < 1.5 keV (95% 
CL). 


19358 — a and transverse momentum de- 


pendence of jet production in photon-photon interactions. 
wails Wenuie' a. H.; a ies IE Ree 


rors te 'Y, mE RD) Jul 1984. 2ip. 
Only), PC A02/MF AO1. File Number D. ST8OTSS. 

We present an experimental study of jet-production in 
photon-photon interactions for 0.1 < or approx. Q? < or approx. 
120 GeV? and jet transverse momentum, psub(T), up to 5 GeV/c. 
At all Q? the data show a high psub(T) tail, characteristic of a hard 
interaction. The jet production cross section approaches the quark- 
parton model (QPM) expectation as either jet psub(T) or Q? in- 
creases. Overall, the data are well described in both total cross sec- 
tion and event topology by the sum of a vector-dominance model 
and a point-like interaction, represented by the QPM. 


(DESY—84-072) Photon pair production by e* e~ 
annihilation and search for supersymmetric photinos at — 
gies greater than 40 GeV. Althoff, M.; Braunschweig, W.; 
Kirschfink, F.J.; Luebelsmeyer, K.; Martyn, H.U.; Ross- 

R,; Schmitz, D.; Siebke, Hi; Wallraff, as Eisenmann, 

tsches Elektronen-Synchrotron (DESY), Hamburg 
(Germany F.R.)). Aug 1984. 13p. NTIS (US Sales Only 
PC A02/MF AO1. File Number DE85750521. 

The cross section for the process ete” -> yy has been 
measured for c.m. energies 39.5 < W < 46.8 GeV. Good agree- 
ment with the predictions of QED was found and lower limits for 
the cut-off of Asub(+) > 61 GeV and Asub(-) > 56 
GeV (95% confidence level) have been determined. A search for 
two photon final states with missing energy provided lower limits 
on the masses of the photino and selectron. 


19360 ee eee Pion pair production in photon- 
interactions. Ber; » C.; Deuter, A.; Genzel, H.; 

pach, F.; Wagner, W,; Klovn- 

: eee. 3 PJ; (Deutsches 1 Elektronen- 

1804, 235. NTS Y), Hamburg (Germany, F.R.)). Aug 

NTIS (us Sales Only), PC A02/MF AOI. File 
5E85750522 

Also published i in Z. Phys., C (Nov 1984) v. 26(2) p. 199- 


ing A. Liletoe, 


ERA-10/10 / 2646 


The process yy -> m* a has been measured with complete 
particle identification. Cross sections are presented from near 
threshold up to the region of the f(1270). In the mass range 0.5-0.7 
GeV, cross sections are lower than the Born term predictions and 
show no evidence for an epsilon(600). The two-photon width of the 
f(1270) is found to be in agreement with previous results. 


19361 (DESY—84-077) Selected new results from the 
EMC. Gayler, J. (Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany, F.R.)). Aug 1984. Llp. 
(CONF-8406183—7). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE85750525. 

From 15. international symposium on multiparticle dynamics; 
Lund, Sweden (11 Jun 1984). 

Results are presented on various hadronic final states ob- 
tained in p scattering from light and heavy targets. Data are given 
on elastic rho® production, a comparison of J/phi production on 
He2/Dz and Fsub(e) targets, charged hadron production from C and 
Cu targets, a comparison of the psub(T) patterns of current jet and 
target jet particles produced on He, which are well described by 
the Lund model as well as the definite charge ordering observed 
for leading hadron pairs. 


19362 (DESY—84-078) New results on ete” -> p* p™ 
from the JADE detector at PETRA. Bartel, W.; Becker, f 
Bowdery, C.; Cords, C.; Felst, R.; Haidt, D.; Junge, H.; 
Knies, G.; Krehbiel, H.; Laurikainen, P. (Deutsches Elek- 
tronen-Synchrotron (DESY), Hamburg (Germany, F.R.)). 
Aug 1984. 2lp. NTIS (US Sales Only), PC A02/MF A011. 
File Number DE85750529. 

The production of collinear muon pairs has been studied 
using the JADE detector at the e*e™ storage ring at PETRA. Re- 
sults for the total cross section and the angular distribution were 
obtained at centre of mass (cm) energies ranging from 12 to 36 
GeV. The data correspond to an integrated luminosity of [Ldt > 
90 pb’, of which 71.2 pb~! were taken at <Vs> = 34.4 GeV and 
17 pb™! at <Vs> = 42.4 GeV. The results are compared to 
electroweak theories, in particular the ‘Standard Model’. 


(DESY—84-091) Production and decay of tau lep- 
tons in e*e™ annihilation at PETRA energies. Althoff, M.; 
Braunschweig, W.; Kirschfink, F.J.; Luebelsmeyer, K.; 
Martyn, H.U.; Rosskamp, P.; Schmitz, Ds Siebke, H.; Wall- 
raff, 7} Eisenmann, J. (Deutsches Elektronen-Synchrotron 
CUNE Hamburg (Germany, F.R.)). Sep 1984. 29p. 
OUNP—65/84). NTIS (US Sales Only), PC A03/MF AOl. 
File Number DE85750784. 

We have observed tau pair production at average CM ener- 
gies of 13.9, 22.3, 34.5 and 43.1 GeV. The cross-sections are con- 
sistent with QED, the cut off parameters being Asub(+)>161 GeV 
and Asub(-)> 169 GeV (95% CL). The topological branching frac- 
tion of the tau to 1 charged particle, B,, is 0.847+-0.011(stat) 
(+0.016-0.013) (syst) and no decays to 5 charged particles were ob- 
served resulting in B;<0.007 (95% CL). Within the 3 charged 
track final state B(tau-->a~ a‘ a v)/(B(tau"->a° ata 
)+ B(tau™ -> a> at ~ 2° v))=0.37 (+0.35-0.20). 


19364 (DESY—84-093) Detailed study of strange particle 
production in e* e~ annihilation at high energy. Althoff, M.; 
Braunschweig, W.; Kirschfink, F.J.; Luebelsmeyer, K.; 
Martyn, H.U.; Rosskamp, P.; Schmitz, D.; Siebke, H.; Wall- 
raff, W.; Eisenmann, J. (Deutsches Elektronen-Synchrotron 

ESY), Hamburg (Germany, F.R.)). Sep 1984. 35p. NTIS 

S Sales Only), PC A03/MF AOl. File Number 
DE85750786. 

Results on K° and A production in e* e~ annihilation at c.m. 
energies of 14, 22 and 34 GeV are presented. The shape of the K° 
and A differential cross sections are very similar to each other and 
to those of mwsup(+-), Ksup(+-) and p(anti p). Scaling violations 
are observed for K° production. We obtain a value for the probabil- 
ity to produce strange quark-antiquark pairs relative to that to 
produce up or down quark-antiquark pairs of 0.35+-0.02+-0.05. 
The value of Rsub(h)=sigma(e* e~ ->hX)/sigmasub(jy) is shown 
to rise steadily with c.m. energy for all particle species. At 34 GeV 
we find 1.48+-0.05 K° and 0.31+-0.04 A per event. We have 
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searched for possible A polarization. The production of Ko's and 
A’s in jets is examined as a function of psub(T)? and rapidity and 
compared to that of all charged particles; the yields in two and 
three jets are also investigated. Results are presented from events 
with two baryons (A, A anti, p or anti p) observed. 


19365 (DESY—84-094) Determination of the average life- 
time of bottom hadrons. Althoff, M.; Braunschweig, W.; 
Kirschfink, F.J.; re H.U,; Rosskamp, P.; Schmitz, D.; 

Siebke, H.; Wallraff, Eisenmann, J Fischer, HM. 
(Destaches wien daskention (DESY), Hamburg 
Germany, F.R.)). Sep 1984. 2lp. NTIS (US Sales Only), 
PC A02/MF AO1. File Number 85750788. 

We have determined the average lifetime of hadrons contain- 
ing b quarks produced in e*e™ annihilation to be tausub(B)=(1.83 
(+0.38+0.37-0.37-0.34))x10- "2s. Our method uses charged decay 
products from both non-leptonic and semileptonic decay modes. 


19366 (DESY—84-098) Tagged two aoe production of 
muon pairs. Berger, C.; Deuter, A.; Genzel, H.; Lackas, W.; 
Pielorz, J.; Raupach, F.; Wagner, W.; ; Klovning, A.; Lilles- 
toel, E.; Bussey, Ps: (Deutsches Elektronen-Synchrotron 
ESY), Hamburg (Germany, F.R.)). Oct 1984. 24p. NTIS 
S Sales Only), PC A02/MF AOl. File Number 
DE85750785. 

The process e*e~-> e*e™ y* w~ has been studied using the 
PLUTO detector at PETRA. The data agree well with QED cal- 
culations to order a‘. Comparison is also made with the predicted 
leptonic structure function of the real photon using the deep inelas- 
tic e-y scattering formalism. 


19367 (DOE/ER/40048—34-P4) Apparatus-dependent 
contributions to (g-2). Boulware, D.G.; Brown, L.S.; Lee, T. 


(WwW nm Univ., Seattle (USA). 
Contract AC06-81ER40048. 13p. NTI 
GPO Dep. File Number DE85007807. 

The University of Washington g-2 experiments have pro- 
gressed to the marvelous precision of 10'* in their measurement of 
the magnetic moment of the electron. A further improvement of a 
factor of 10 should occur in the near future. Concomitant with this 
accuracy is the necessity of understanding small corrections. These 
experiments employ a Penning trap whose electrodes behave as 
conducting walls for a microwave cavity. We investigate the effect 
of this cavity on the spin and cyclotron frequencies. Previous work, 
employing calculations that are not gauge invariant, implies that the 
present level of accuracy cannot be exceeded because of cavity ef- 
fects on the spin precession frequency. In contrast to this erroneous 
work, we find no significant correction to the spin precession fre- 
quency, but we do find that the correction to the cyclotron fre- 
quency will be important when the experiments improve by an- 
other order of magnitude. 9 references. 


t. of Physics). 1984. 
» PC A02/MF AO!1; 


19368 (FNAL/C—85/15) Measuring structure functions 
at SSC energies. Morfin, J.G.; Owens, J.F. (Fermi National 
Accelerator Lab., Batavia, IL (USA); Florida State Univ., 
Tallahassee (USA). Dept. of Physics). Jan 1985. Contract 
AC02-76CH03000. . (CONF-8406198—42). NTIS, PC 
A02/MF A01; GPO . File Number DE85007515. 

From Design and utilization of the superconducting super 
collider summer study; Snowmass, CO, USA (23 Jun 1984). 

Topics discussed include measuring A, tests of QCD using 
hard scattering processes, and measuring parton distributions. In 
each case, any opportunities and advantages afforded by the unique 
features of the SSC are emphasized. The working group on struc- 
ture functions was charged with investigating two specific ques- 
tions: (1) How well are the various parton distributions known in 
the kinematic region relevant to calculations for the SSC. (2) What 
new information can be learned about parton distributions at the 
SSC. Especially for this working group, the advantages of having a 
fixed-target facility at the SSC for the measurement of the parton 
distributions with multi-TeV leptons, were to be examined. 15 ref- 
erences. 
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19369 (MPI-PAE/Exp.El.— 
production from the observation of 50 
photons in e* e~ interactions between 10.6 and 11.2 GeV/c*. 
Han, K.; Imlay, R.; Levman, G.; Metcalf, W.; Sreedhar, V.; 
Klopfenstein, C.; Horstkotte, J.E.; Leo Exansial, J.; Love- 
lock, D.M.J.; Romero, L. (Max- i 
eis Muenchen (Germany, FR). Werner- 
oa NES Cl fuer Physik). Sep 1984. i8p. (CONF OMGTST 
Ss a Sales Only), PC A A01. File Number 
De8s750813 

From 22. international conference on high energy physics; 
Leipzig, German D.R. (19 Jul 1984). 

Evidence for excited B meson production in e*e™ interac- 
tions between 10.6 and 11.2 GeV/c? is presented. The data were 
recorded with the nonmagnetic CUSB detector at the Cornell Elec- 
tron Storage Ring. After a low thrust requirement is made on the 
data to enrich the fraction of Banti B meson decays, monochroma- 
tic 50 MeV photons have been observed in the inclusive photon 
spectrum with a statistical significance of more than 6 standard de- 
viations. 


19370 (MPI-PAE/Exp.El.—138) New results on hadron 
in nucleon and 


lepton- lepton-nucleus scattering. 
Wittek, W. (Max-Planck-Institut fuer Physik und hans 4 
sik, Muenchen (Germany, F.R.). Werner-Heisenberg-. 
fuer Physik). Aug 1984. 18p. (CONF-8406182—5). 

(US Sales Only), PC A02/MF AOl. File Number 
DE85780753. 

From 11. international conference on neutrino physics and 
astrophysics; Nordkirchen bei Dortmund, F.R. Germany (11 Jun 
1984). 

This review is concerned with recent results on hadron pro- 
duction in lepton-nucleon and lepton-nucleus scattering. The main 
issues of present analyses are still the study of quark and diquark 
fragmentation and the search for gluon effects. I concentrate on 
four subjects: 1. ne erat vee ee 
rent interactions. 2. Observation of coherent diffractive charged 
current anti vNe interactions. 3. K°/2~ ratios and sup- 
pression in vp and anti vp charged current interactions. 4. Effects 
from gluon emission on transverse properties of hadrons. 


19371 (MPI-PAE/Exp.El.—139) Search for new particles 
= Pik ye ee Schacht, P. (Max-Planck-Institut fuer Physi 
Astrophysik, Muenchen (Germany, F.R.). Werner-Hei- 
saberg ast fuer Physik). Aug 1984. 29p. (CONF-840757— 
23). S (US Sales Only), A03 AO01. File Number 
DE85780752. 
From 22. international conference on high energy physics; 
Leipzig, German D.R. (19 Jul 1984). 
In this talk the results of the PETRA experiments for the 
ee eee ee ee 


p. (In German). 
A05/MF ‘AOI. File Number DE85750504. 

A method for the precise determination of the gyromagnetic 
coefficient by a NMR procedure is described. Especially the con- 
struction of the magnetic coil, the compensation of the geomagnetic 
field, and the measurement facility for the measurement of the spa- 
tial distribution of the magnetic field by means of a SQUID magne- 
ee ee ee 
curate determination are considered. The gyromagnetic coefficient 
of the proton is determined to 2.675146x10* (1+-3.4x10~*) s~* T-*. 


19373 (SLAC-PUB—3407) Z° decay modes - experimen- 
tal measurements, Dorfan, J. = dag Linear Accelera- 
tor Center, CA (USA)). Ai 1984. Contract ACO03- 
76SF00515. 79p. (CONF-840623 1). NTIS, PC A05/MF 
A01; GPO Dep. File Number DE85001442. 
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19374 (SLAC-PUB—3496) Physics of (very) high energy 
e*-e~ colliders. Peskin, M.E. (Stanford Linear Accelerator 
Center, CA (USA)). Oct 1984. Contract AC03-76SF00515. 
12p. (CONF-8408141—3). NTIS, PC A02/MF A01; 1; GPO 
Dep. File Number DE85008177. 
From 4. international conference on physics in collision; 
Santa ~~ cs USA (22 Aug 1984). 
I review the physics capabilities of e* e~ colliders of hundred 
GeV to TeV center-of-mass energies, emphasizing issues relevant to 
the physics of symmetry breaking in the weak interactions. 24 refer- 
ences. 


19375 (SLAC-PUB—3510) Experimental methods of 
heavy quark detection. Himel, T. (Stanford Linear Accelera- 
tor Center, CA (USA)). Nov 1984. Contract AC03- 
76SF00515. . (CONF-8407112—1). NTIS, PC A03/MF 
A0l; 1; GPO . File Number DE85006316. 

From 12. SLAC summer institute on particle physics; Stan- 
ford, CA, USA (23 Jul 1984). 

By comparing how b and c were observed we saw that the 
heavier quark was more difficult to detect. For various reasons the 
signal was smaller and the signal-to-noise worse. This trend is ex- 
pected to continue when searching for the still heavier top quark. 
In fact many detection techniques which worked well for bottom 
and charm are not viable for top. For masses less than about 60 
GeV/c? top should be visible at the CERN S anti ppS. For larger 


from the data itself. At e*e™ machines top will be copiously pro- 
duced in Z° decays if M/sub t/ < M/sub Z°//2. In this case it is 
possible to estimate its mass and study its decay modes. 40 refer- 
ences, 40 figures. 


19376 (SLAC-PUB—3526) Search for neutral leptons. 
Perl, M.L. (Stanford Linear Accelerator Center, CA 
SA)). Dec 1984. Contract AC03-76SF00515. lp. 
CONF-8410222—15). NTIS, PC A02/MF AOl1; 1; GPO 
. File Number DE85008173. 
From American Physical Society meeting; Santa Fe, NM, 
USA (31 Oct 1984). 
At present we know of three kinds of neutral leptons: the 


and significance of a search depends upon the model used for the 
neutral lepton being sought. Some models for the properties and 
decay modes of proposed neutral leptons are described. Past and 
present searches are reviewed. The limits obtained by some com- 
pleted searches are given, and the methods of searches in progress 
are described. Future searches are discussed. 41 references. 


eavy quark production proc- 
Brodsky, S.J.; Gunion, J.F. (Stanford flame 


Center, CA (USA); ); California Univ., Davis 
(USA). Dept. of Physics). 1984. Contract ACO03- 
76SF00515. (CONF-S407112-2) NTIS, PC A02/MF 
A01; 1; GPO . File Number DE85007240. 
From 12. SLAC summer institute on particle physics; Stan- 
ford, CA, USA (23 Jul 1984). 
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We have identified two novel effects in QCD, each of which 
acts to enhance the production of heavy quark and supersymmetric 
particles beyond what is conventionally expected from gluon 
fusion. Both effects are present in QED, but are compounded in 
QCD because of the increased number of diagrams and the much 
larger coupling constant. The intrinsic charm quark distribution in 
the nucleon could account for the observed enhancements of the 
charm structure function at large x and features of the charm pro- 
duction data but this mechanism is relatively suppressed for heavier 
systems. inding distortion of the fusion cross section is, howev- 
er, likely to be significant for the production at low p/sub T/ of all 
particles containing heavy colored constituents. At this stage the 
QCD calculations are highly model dependent although they agree 
with the general properties which can be inferred from the opera- 
tor product expansion in the heavy quark mass. Much more theo- 
retical analysis of these effects is clearly needed. It is also clear that 
much more experimental work is necessary to extend and confirm 
the reported anomalous heavy quark signals. 22 references. 


19378 (SLAC-PUB—3547) Photon-photon _ collisions. 
Brodsky, S.J. (Stanford Linear Accelerator Center, CA 
(USA)). Jan 1985. Contract AC03-76SF00515. 10p. (CONF- 
8409194—-2). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85008056. 

From 6. international workshop on photon-photon collisions; 
Lake Tahoe, CA, USA (9 Sep 1984). 

The study of photon-photon collisions has progressed enor- 
mously, stimulated by new data and new calculational tools for 
QCD. In the future we can expect precise determinations of a/sub 
s/ and A/sup ms/ from the y*y — 7° form factor and the photon 
structure function, as well as detailed checks of QCD, determina- 
tion of the shape of the hadron distribution amplitudes from yy > 
H anti H, reconstruction of sigma/sub yy/ from exclusive channels 
at low W/sub yy/, definitive studies of high p/sub T/ hadron and 
jet production, and studies of threshold production of charmed sys- 
tems. Photon-photon collisions, along with radiative decays of the 
psi and Y, are ideal for the study of multiquark and gluonic reson- 
ances. We have emphasized the potential for resonance formation 
near threshold in virtually every hadronic exclusive channel, in- 
cluding heavy quark states c anti c c anti c, c anti c u anti u, etc. 
At higher energies SLC, LEP, ...) parity-violating electroweak ef- 
fects and Higgs production due to equivalent Z° and W*~ beams 
from e — eZ° and e — nu W will become important. 44 references. 


19379 (SLAC-PUB—3550) Implications for supersym- 
metry of the CERN monojets. Haber, H.E. (Stanford Linear 
Accelerator Center, CA (USA); California Univ., Santa 
Cruz (USA). t. of Physics). Jan 1985. Contract AC03- 
76SF00515;AM03-76SF00010. 5p. (CONF-8410222—14). 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE85008178. 

From American Physical Society meeting; Santa Fe, NM, 
USA (31 Oct 1984). 

Results of a comprehensive study of supersymmetric proc- 
which could give monojet events similar to those observed at 
the CERN Sp anti pS are presented. If supersymmetry is to be the 
explanation of the monojets, strict bounds are obtained on possible 
supersymmetric masses. 15 references. 


19380 Measurement of the dijet cross section in 400- 
GeV/c pp interactions. Arenton, M.W.; Chen, H.F.; Corco- 
ran, M.; Cormell, L.; Ditzler, W.R.; Dris, M.; Erwin, A.R.; 
Fields, T.; Fleischman, ae Gardella, E,; Gustafson, R,; Har- 
rison, M.; Hasan, M.A.; Hitzman, C.; Johns, K,; Kanofsky, 
A.; Kononenko, W.; Kuehn, C.E.; Miettinen, H.E.; Naudet, 
C.; Nelson, K.S.; Rice, J.; Roberts, J.; Robinson, B.; Selove, 
W.; Theodosiou, G.; Thompson, M.A.; Yost, B. (Argonne 
National Laboratory, Argonne, Illinois 60439 Fermilab, Ba- 
tavia, Illinois 60510 Lehigh University, Bethlehem, Pennsyl- 
vania 18015 University of Michigan, Ann Arbor, Michigan 
48109 University of). Physical Review [Section] D: Particles - 
and Fields; 31: No. 5, 984-995(1 Mar 1985). 

The invariant cross section for production of jet pairs in 400- 
GeV/c pp interactions has been measured as a function of p/sub T/ 
in the p/sub T/ range 4 to 9 GeV/c. The results are in good agree- 
ment with predictions of a perturbative QCD model. Details of the 
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experiment and the procedures used to extract the jet signal are 
given. 


19381 Production of the K-bar °(890) resonance in 7* 
ora at 16 GeV/c. Jawahery, A.; Mann, W.A.; Mar- 
yama, T.; Milburn, R.H.; Hylen, J.; Ming Ma, Z.; ’ Baba, 
PVKS: Devanand; Kou, G.L.; Gu ta, V.K. (Tufts Uni- 
versity, Medford, Massachusetts 02 55). Physical Review 
(‘Section] D: Particles and Fields; 31: No. 5, 961-965(1 Mar 
985). Contract AC02- 83ER40085;A.C02-77ER 14529. 

The inclusive process 7* +P-—»>K /sup asterisk0/(890)+X is 
studied at 16 GeV/c using a 2-m streamer chamber containing a 
central liquid hydrogen target. From photographs triggered by de- 
tection of a forward K~ meson, the signal K-bar /sup asterisk0/ 
—K~ m* is extracted. The inclusive rate for K-bar ( production into 
the forward hemisphere o(x/sub F/>0.3) is 115 +- 27 wb; the p/ 
sub T/ ? distribution is found to have a slope constant of 3.3 +- 0.6 
(GeV/c). The Feynman-x distribution for K-bar /sup asterisk0/ is 
consistent with a Kuti-Weisskopf model in which the valence and 
sea quarks of the incident pion interact with only the sea quarks of 
the target proton. 


19382 Test of models for parton by means 
of three-jet events in e* e~ annihilation at \/s-bar = 29 GeV. 
Aihara, H.; Alston-Garnjost, M.; Bakken, J.A.; Barbaro- 
Galtieri, A; Barnes, A.V.; Barnett, B.A.; Bengtsson, H.; 
Blumenfeld, B.J.; Bross, AD. Buchanan, ‘CD. (Lawrence 
Berkeley Laboratory, University of California, Berkeley, 
California 94720). Physical Review Letters; 54: No. 4, 270- 
273(28 Jan 1985). Contract AC03-76SF00098;AMO03- 
76SF00034;A.C02-7 03330. 

The distribution of particles in three-jet events is compared 
with the predictions of three fragmentation models currently in use: 
the Lund string model, the Webber cluster model, and an independ- 
ent fragmentation model. The Lund model and, to a certain extent, 
the Webber model provide reasonable descriptions of the data. The 
independent fragmentation model does not describe the distribution 
of particles at large angles with respect to the jet axes. The results 
provide evidence that the sources of hadrons are Lorentz boosted 
with respect to the overall c.m. 


19383 A production in e*e™ annihilation at 29 GeV. 
Aihara, H.; Alston-Garnjost, M.; Bakken, J.A.; Barbaro- 
Galtieri, A.; Barnes, A.V.; Barnett, B.A.; Blumenfeld, B.J.; 
Bross, A.D.; Buchanan, C.D.; Chamberlain, O. (Lawrence 
Berkeley Laboratory, University of California, Berkeley, 
California 94720; University of California, Los Angeles, 
California 90024; University of California, Riverside, Cali- 
fornia 92521; Johns Hopkins University, Baltimore, Mary- 
land 21218; University of Massachusetts, Amherst). Physical 
Review Letters; 54: No. 4, 274-277(28 Jan 1985). Contract 
AC03-76SF00098;A M03-76SF00034;A C02-76ER03330. 

The inclusive production cross section of A,Lambda-bar in 
e*e™ annihilation at a c.m. energy of 29 GeV has been measured 
with the time-projection-chamber detector at PEP. The average 
A,Lambda-bar multiplicity has been measured to be 0.197 +- 
0.012(stat.) +- 0.017(syst.) A-Lambda-bar pairs have been observed 
in jets for the first time, and the average number of A-Lambda-bar 
pairs per event has been measured to be 0.042 +- 0.017 +- 0.014. 
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REFER ALSO TO CITATION(S) 19373, 19378, 19380, 19382, 19398, 19422, 
19422, 19423, 19486, 19489 


19384 (DESY—84-071) New particles experi- 
mental signatures. Ellis, J.; Gelmini, G.; Kowalski, H. 

tsches Elektronen-Synchrotron (DESY), ae 
Germany, F.R.)). Aug 1984. 92p. (CONF-8403162—1; 
CERN-TH—3943/84). NTIS (US Sdles Only), PC A0S/MF 
A01. File Number DE85750520. 

From ECFA/CERN workshop on the possibility of a large 
hadron collider in the LEP tunnel; Lausanne, Switzerland (22 Mar 
1984). 

, This report summarizes work done by our theoretical work- 
ing group on exotic particles before, during and since the Lausanne 


Wsup(+-) and/or Z° events (for the Higgs), missing transverse 
energy (for supersymmetry) and multiple anti tt events (for 

Higgs and technicolour). We provide many examples of final state 
differential distributions in rapidity and Psub(T), particularly for 
Higgses and for supersymmetry. We also analyse some physics 
backgrounds to the new particle production which inter- 


processes 
est us. Examples include W* W-, Z°Z°, Weanti tt) and (anti tt) pro- 


studied in this report. 


19385 (DESY—84-075) Weak 
and charge asymmetries in e*e™ - 
Hollik, W. (Deutsches Elektronen 
Hamburg (Germany, F.R.)). A 


ynchro @D 
1984. 14p. NTIS (U: 
Sales Only), PC A02/MF AOl. 


ile Number DE85750523. 


resonance if the physical boson masses are used as input parameters. 
Asymmetries from longitudinally polarized electrons turn out to be 
very sensitive to the value of sin? THETAsub(W). 


19386 a Longitudinal ee 
order asub(S)*, Lampe, B.; Kramer, G. 
tronen-Synchrotron ESY), Hamburg home aay FR) R,). 
Aug 1984. 16p. NTIS (US Sales Only), PC ‘A02/MF AQ 
File Number DE85750530. 

We calculate the cross section for e* e~ -> 3 jets for longitu- 
dinally polarized virtual photons up to order a*sub(s) in the quark- 
gluon coupling. 


mis vane te 


19387 (DESY—84-095) New directions in high energy 
physics. Peccei, R.D. (Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany, F.R.)). Sep 1984. 5p. 
(CONF-8408138—1; MPI-PAE/PTH—70/84). NTIS Ss 
Sales Only), PC A02/MF A011. File Number DE85750787. 
From 6. general conference of the European Physical Socie- 
ty; Czechoslovakia (27 Aug 1984). 
for new discoveries in the next generation of col- 
liding beam machines are discussed. Suggestions for substructure of 
quarks and leptons, as well as for the presence of bosonic partners 
of these particles are examined. 


19388 (DOE/ER/40033—71) Experimental studies of 
diffractive phenomena. Cool, R.L. (Rockefeller Univ., New 
York (USA)). 25 Oct 1984. Contract ‘AC02-81ER40033. 
28p. (CONF-8410235—1). NTIS, PC A03/MF A01; GPO 
Dep. File Number DE850068 12. 

From Old and new problems in fundamental physics meeting 
(in honor of G. C. Wick); Pisa, Italy (25 Oct 1984). 

The coherent inelastic scattering process, usually called in- 
clusive diffraction dissociation, is discussed. Topics include: t and 
M/sub x/ factorization, finite mass sum rule and 
charged particle multiplicities. 6 references, 14 figures. (WHK) 


pro ; 
(USA). Dept. of naa ae 
81ER40048. 14p. NTIS, 
File Number DE85007829. 


PO A02/MF A0l; ; GPO Dep. 
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Standard path-integral techniques such as instanton calcula- 
tions give good answers for weak-coupling problems, but become 
unreliable for strong-coupling. Here we consider a method of re- 
placing the original potential by a suitably chosen harmonic oscilla- 
tor potential. Physically this is motivated by the fact that potential 
barriers below the level of the ground-state energy of a quantum- 
mechanical system have little effect. Numerically, results are good, 
both for quantum-mechanical problems and for massive phi* field 
theory in 1 + 1 dimensions. 9 references, 6 figures. 


19390 (DOE/ER/40048—13-N4) Gluons for all bags. 
Wilets, L.; Bickeboeller, M.; Birse, M.C.; Marschall, H. 
(Wi m Univ., Seattle (USA). Dept. of Physics). 1984. 
Contract AC06-81ER40048. 8p. (CONF-8406178—5). 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE85007844._ - 
From Workshop on solitons in nuclear and elementary parti- 

cle ten S USA (2 Jun 1984 

ph a gg C ames A quarks and gluons, in- 
troduced oe "riatbes and Lee, provides a framework for dynami- 
cal calculations of hadrons and hadronic processes. The model con- 
tains five parameters which must be fit to data in order to test the 
consistency of the model and to allow prediction. A considerable 
number of calculations have been reported involving only quarks 
and the scalar soliton field; these involve only four of the five pa- 
rameters. Coupling of the gluons introduces the fifth parameter, the 
strong coupling constant. In the present paper, we calculate explicit 
gluon effects to lowest order in the strong coupling constant. The 
resulting color gauge field equations are thus linear, quite analogous 
to QED. The five parameters can now be determined. Comparisons 
are made with key experimental data and phenomenology. Consid- 
eration is also given to lattice gauge theory (LGT) calculations, but 
these are, at present, not sufficiently reliable to be considered as 
fixed points for the model. We describe below the level of the cal- 
culations, the fits to the data with the current parameter set of 
choice, and finally indicate what we consider to be the next level of 
improvement in the calculations and problems to be addressed in 
the future. 13 references. 


19391 (FNAL/C—84/133-T) Photon structure function - 
theory. Bardeen, W.A. (Fermi National Accelerator Lab., 
Batavia, IL (USA)). Dec 1984. Contract AC02-76CH03000. 
14p. (CONF-8409194—3). NTIS, PC A02/MF A011; GPO 
Dep. File Number DE85008064 

From 6. international workshop on photon-photon collisions; 
Lake bey CA, USA (9 Sep 1984). 

The theoretical status of the anes structure function is re- 
viewed. Particular attention is paid to the hadronic mixing problem 
and the ability of perturbative QCD to make definitive cauiinioen 
for the photon structure function. 11 references. 


19392 (LA-UR—85-643) Low energy tests for the stand- 


ard —_ and beyond. Rosen, S.P. (Los Alamos National 
Lab., NM (USA)). 1984. Contract W-7405-ENG-36. 22p. 
(CONF-8410222—13). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85007675. 

From American Physical Society meeting; Santa Fe, NM, 
USA (31 Oct 1984). 

The general subject of tests of the standard model and 
searches for physics beyond the standard model in low energy 
processes are reviewed. By standard model, the author means the 
product of gauge groups SU(3)/sub c/ x SU(2) x U(1) correspond- 
ing to Quantum Chromodynamics for strong interactions and the 
Glashow-Salam-Weinberg model for electroweak interactions. 
Going beyond the standard model includes such ideas as grand uni- 
fied theories with one gauge group for all interactions, composite 
Higgs particles and composite quarks and leptons, left-right sym- 
metric models, and ail other proposals which enlarge the minimal 
requirements of the standard model. Most of these ideas will be 
tested at high-energy accelerators. Searches for proton decay, a 
major prediction of grand unified theories, do not require the use of 
accelerators at all; and the existence of Majorana neutrinos with 
non-vanishing masses, is best studied in a mixture of non-accelerator 
experiments and low-energy accelerator ones. Likewise, the search 
for right-handed currents is best carried out in low-energy process- 
es. It is these aspects of present theories that are discussed. The 
subjects discussed include neutrino physics, precise measurements 
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and searches for rare decay modes of the muon, CP violation and 
rare decay modes in kaon physics, and proton decay. 102 refer- 
ences. (WHK) 


19393 (MPI-PAE/Exp.El.—134) W on Q? dependence 
of fragmentation functions as measured in poking (reer ag 
Schmitz, N. (Max- Planck-Institut fuer Physik und Astrophy- 
sik, Muenchen (Germany, F.R.). Werner-Heisenberg- 

fuer Physik). Jul 1984. 20p. (CONF-8405236—2). NTI 
Sales Only), PC A02/MF A0O1. File Number T185750517. 

From 7. symposium on elementary particle physics; Kazi- 
mierz, Poland (21 May 1984). 

In this paper we discuss some problems and questions related 
to the W (hadronic effective mass) and Q? (four-momentum trans- 
fer) dependence of fragmentation functions as measured in lepto- 
production. The main results obtained on this subject in previous 
experiments are reviewed. New data on vp and anti vp scattering 
from a BEBC experiment suggest that in the present energy range 
fragmentation functions depend on W and (at fixed W) not on Q? 
The increase of particle production with increasing W seems to 
occur only at small Feynman-vertical strokexsub(F)vertical stroke, 
ie. in the central region, suggesting that it is mainly due to the kin- 
ematical widening of the available rapidity range with increasing 
Ww. 


19394 Calculation of exclusive decay modes of the tau. 
Gilman, F.J.; Rhie, S.H. (Stanford Linear Accelerator 
Center, Stanford University, Stanford, California 94305). 
Physical Review [Section] D: Particles and Fields; 31: No. 5 
1066-1073(1 Mar 1985). Contract AC03-76SF00515. 

We update the calculation of the decays of the tau lepton 
into various modes using recent data on electron-positron annihila- 
tion into hadrons plus bounds that follow from isotopic-spin conser- 
vation. Comparison is made with exclusive branching-ratio data and 
inclusive charged-prong-distribution measurements in tau decays, 
and the difficulty in accounting for all the one-charged-prong 
decays as a sum of exclusive decay modes is discussed. 


19395 Change of confinement scale in nuclei: Predictions 
for structure functions confront electroproduction data. Close, 
F.E.; Jaffe, R.L.; Roberts, R.G.; Ross, G.G. (Rutherford 
Appieton Laboratory, , Chilton, Didcot, Oxon OX11 OQX, 
United Kingdom). Physical Review [Section] D: Particles and 
Fields; 31: No. 5, 1004-1013(1 Mar 1985). Contract AC02- 
76ER03069. 

We confront our explanation of the “European Muon Col- 
laboration effect,” in which the quark confinement scale increases 
in going from a free nucleon to nucleus, with a new electroproduc- 
tion experiment off several nuclear targets. The change of confine- 
ment size is attributed to the overlap of nucleons in nuclei which 
increases with nuclear density. A change of confinement scale 
modifies the quark and gluon distribution functions and we com- 
pute, in leading order in QCD, its effects for a series of different 
nuclei. New, precise electron scattering measurements at SLAC 
agree well with these predictions for 0.2<x<0.7, supporting the 
postulate that the confinement size increases with nuclear density. 


19396 —— density of quarks coupled to a chiral field. 

(Brookhaven National Lab., Upton, NY (USA). 
Physics Dee Rt ka, G. (CEA Centre d'Etudes Nucleaires 
de Saclay, 91 - Gite ur-Yvette (France). Service de Phy- 
sique Theorique). Nuclear Physics [Section] A; 429: No. 3, 
462-476(12 Nov 1984). 

We calculate orbitals for quarks coupled to a chiral field 
with a hedgehog shape, as well as the baryon density in the one- 
loop approximation. Under certain conditions, the baryon density is 
found to be very similar to that of a skyrmion. An extra quark or- 
bital enters the Dirac sea each time the winding number of the 
chiral field increases by one unit thereby providing a mechanism 
which allows one to identify the winding number with the baryon 
number. 
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6453 Particle Invariance Principles And Symmetries 


REFER ALSO TO CITATION(S) 19410, 19411, 19419 


19397 (DOE/ER/40048—15-P4) Natural class of non- 
Peccei-Quinn models, Barr, S.M. (Washington Univ., Seattle 
(USA). Dept. of Physics). [1984]. Contract AC06- 
81ER40048. 14p. NTIS, PC A02/MF A0Ol; 1; GPO Dep. 
File Number DE85007823. 

We discuss a class of models, not based on the Peccei-Quinn 
mechanism, that solve the strong CP problem. These are a general- 
ization of a model of A. Nelson. Improved conditions are given for 
such models. These conditions are natural and in many simple 
models are automatically satisfied. 19 references. 


19398 (DOE/ER/40048—29-P4) Cocycles and magnetic 
monopole. Wu, Y.S.; Zee, A. (Washington Univ., Seattle 
(USA). Dept. “of Physics). 1984. Contract AC06-81ER40048. 
12p. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE85007797. 

We discuss the meaning of 3-cocycle in group representation 
theory and give an example involving the translation group in the 
presence of a Dirac monopole. 12 references. 


19399 (DOE/ER/40048—33-P4) Topological invariance 
of the Witten index and related quantities. Bernstein, M.D.; 
Brown, L.S. (Washington Univ., Seattle (USA). Dept. of 
Physics). Nov 1984. Contract AC06-81ER40048. 4p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE85007806. 

We demonstrate the topological invariance of the regulated 
Witten index in supersymmetric quantum mechanics. Our method 
applies to other quantities as well such as the index of the Dirac 
operator on open spaces. 8 references. 


19400 (DOE/ER/40048—39-P4) Comment on quantum 
effects on 4-dimensional space-time symmetries. , Repomsecic, 
R.I. (Washington Univ., Seattle (USA). Physics) 
Dec 1984. Contract AC06-81ER40048. 2p. TIS, PC A02/ 
MF A01; GPO Dep. File Number DE8 780. 

It is shown that a theory of charged chiral fermions in four 
dimensions is free of Lorentz and Einstein anomalies, in the flat 
spacetime limit. 


19401 (DOE/ER/40048—109-L4) Symmetry violation in 
nuclear reactions. Adelberger, E.G. (Washington Univ., Se- 
attle (USA). Nuclear Physics Lab.). 1984. Contract AC06- 
81ER40048. 20p. (CONF-8408139—1). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE85007822. 

From INS-RIKEN international symposium on heavy ion 
physics; Tokyo, Japan (24 Aug 1984). 

Precision studies of nuclear reactions can be used to search 
for small violations of the discrete symmetries. Recent and pro- 
posed experimental work using nuclear reactions to study the 
breakdown of three symmetries - isospin (I), parity (P) and time- 
reversal (T) is reviewed. 44 references. 


(LA-UR—85-151) Modern test of chiral anomalies. 
Kramer, G.; Palmer, W.F.; Pinsky, S.S. (Los Alamos Na- 
tional Lab., "NM (USA); Siiniaan "Univ. (Germany, F.R.). 
2. Inst. fuer Theoretische Physik; Ohio State Univ., Colum- 
bus (USA). t. of Physics). 1984. Contract W-7405-ENG- 
36. 8p. (CONF-8410222—12). NTIS, PC A02/MF AOI; 
GPO . File Number DE85005892. 

From American Physical Society meeting; Santa Fe, NM, 
USA (31 Oct 1984). 

Chiral anomalies are calculated using an effective Lagran- 
gian technique introduced for anomalies by Wess and Zumino and 
recently reformulated by Witten. Anomalous amplitudes for vector 
currents decaying into three pseudoscalars are tested by comparison 
with K/sub 14/ decay and eta — a* 2~ y. 12 references. 
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19403 Topological invariance of the Witten index and re- 
lated quantities. Bernstein, M.D.; oa L.S. (Department 
of Physics, FM-15, University of W: Seattle, 
Washington 98195). Physical Review [Section] D: Particles 
and Fields; 31: No. 6, 1515-1515(15 1985). Contract 
AC06-81ER40048. 


erator On open spaces. 


19404 Periodic Skyrme solitons. Zahed, L.; 

Meissner, U.; Pethick, C.J.; Ambjorn, J. (Center for Theo- 
retical Physics, Laboratory ‘for Nuclear Science and 

ment of Physics, Massachusetts Institute of Techno oBy. 
Cambridge, Massachusetts 02139 and Niels Bohr Institute, 
University of Copenhagen, Co Denmark). Physical 
Review [Section] D: Particles and Fields; 31: No. 5, 1114- 
1118(1 Mar 1985). Contract AC02-76ER13001. 

We discuss the possibility of new topological structures in 
the context of the Skyrme model. It is argued that periodic bounda- 
ry conditions on the chiral field yield mappings from nonspherical 
group manifolds onto S*. A one-parameter family of maps from S* 
x S' onto S° is explicitly constructed, and shown to reproduce 
linear, periodic, baryonic forms with an even clustering of baryons. 
Explicit numerical solutions are obtained, and their relevance to ha- 
dronic matter is discussed. 


19405 Relationship between and the in- 
verse method in quantum mechanics. Nieto, M.M. (Los 
Alamos National Lab., NM (USA). Theoretical Div.). Phys- 
ics Letters, [Section] B: 145: No. 3/4, 208-210(20 Sep 1984), 

In supersymmetric QM the bosonic Hamiltonian 
Hsub(+-)yields the fermionic Hamiltonian Hsub(-). This new Hamil- 
tonian can be understood as a special case of the application of the 
inverse method to Hsub(+) to obtain new Hamiltonians, one of 
which is Hsub(B+)(lambda). When lambda = 0 the new Hamilton- 
ian has the original bosonic spectrum but with the ground state re- 
moved. 


6454 Field Theory 
REFER ALSO TO CITATION(S) 19382, 19395, 19404 


19406 (DESY—84-076) Topological charge in SU(2) lat- 
tice gauge theory. Fox, I.A.; Gilchrist, J.P.; Laursen, M.L.; 
Schierholz, G. (Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany, F.R.)). Aug 1984. 12p. NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE85750524. 

Using the expression for the topological charge proposed by 
Luescher, we calculate the topological susceptibility in SU(2) lat- 
tice gauge theory. This problem has become tractable numerically 
because we were able to integrate one variable analytically. We 
verify the validity of this definition at present values of 8 and com- 
pare our results to previous work. 


19407 (DESY—84-088) Size of finite size effects in lat- 
tice gauge theories. Muenster. Boe (Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany, F.R.)). Sep 
1984. 26p. NTIS (US Sales Onld), PC A03/MF A0l. File 
Number DE85750780. 

If a quantum field is enclosed in a spatial box of finite 
volume, its mass spectrum depends on the box size L. For field 
theories in the continuum Luescher has shown to all orders in per- 
turbation theory that for large L this dependence is related to cer- 
tain scattering amplitudes of the infinite volume theory. We derived 
the corresponding relations for lattice field theories. Assuming their 
validity for lattice gauge theory outside the perturbative region the 
magnitude of finite size effects on the spectrum is determined by a 
glueball coupling constant. This quantity is estimated by strong 
coupling methods. 





L 
Theory 


(DESY—84-089) Correlation in the SU(2) funda- 

Higgs-model. Montvay, I. (Deutsches ager 

a ae ron (DESY) Hamburg (Germany, F.R.)). Sep 

15p. NTIS = Sales Only), PC AOL ME "AOI. File 
Number DE85750531. 

Correlations in SU(2) lattice gauge theory with a Higgs-dou- 

blet are studied by Monte Carlo calculation. Some qualitative con- 


tron (DES 
ae Sep 1984. 48p. NTIS (US 
MF AGI. File Number 85750781. 


eeepc te marth cae 


cy, including ‘nonperturbative’ contributions from large field fluctu- 
ations. Here we describe the expansions at the example of 3-dimen- 
sional lambdaphi‘-theory (in continuous space). They are not essen- 
tially more complicated than standard perturbation theory. The n- 
th order term is expressed in terms of O(n)-dimensional integrals, 
and is of order lambda‘ if 4k-3< =n< =4k. 


19410 (DOE/ER/40048—2-P4) Canonical analysis of the 
fermion sector in higher-derivative supergravity. Boulware, 
D.G.; Deser, S. (W: Univ., Seattle (USA). Dept. of 
Physics; Brandeis Univ., Waltham, MA (USA). Dept. of 
Physics). Mar 1984. Contract AC06-81ER40048. 1lp. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE8 1828. 

The degree of freedom and helicity count of the fermionic 
sector in generic superconformal plus supergravity models is exhib- 
ited by explicit elimination of all constraints in the 3 + 1 decompo- 
sition of the action, which is given entirely in terms of gauge invar- 
iant variables. In the purely superconformal, massless case, the third 
derivative action describes three helicity 3/2 excitations and one of 
helicity 1/2. When mass is introduced by adding a Rarita- 
Schwinger term, a new heliity 1/2 excitation appears, and the total 
spectrum now consists of two massive spin 3/2 modes plus a mass- 
less one. In both cases, the excitations unavoidably emerge in sets 
with both signs of the Hilbert space metric; some implications of 
this ghost behavior are discussed. 


19411 Se ae Solving the strong CP 
problem without the Peccei symmetry. Barr, S.M. 
(Wi Univ., Seattle (USA). Dept. of Physics). 1984. 
Contract AC06-81ER40048. Sp. NTIS, PC A02/MF A0Ol; 
GPO Dep. File Number DE85007831. 

We prove a simple theorem about the anti theta parameter in 
grand unified models with spontaneous CP breaking. This theorem 
states two conditions on such models which, if fulfilled, imply that 
anti theta is zero at tree level. Models which fulfill these conditions 
are generalizations of a recent model of A. Nelson and are easy to 
construct. 8 references. 


19412 (DOE/ER/40048—16-P4) Extended semiclassical 
calculations. Abbott, R.B. (Washington Univ., Seattle 
(USA). Dept. of Physics). 1984. Contract AC06-81ER40048. 
21p. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE85007824. 

We propose a method of performing semiclassical calcula- 
tions using purely real solutions of the classical equations of motion 
together with Gaussian fluctuations around them. The method has a 
very close correspondence with recent complex saddle-point calcu- 
lations, but has certain advantages including ease of computation. 
For quantum-mechanical problems, the method is shown to give re- 
liable answers in both weak and strong coupling cases, and asymp- 
totically the standard dilute-gas answers are recovered. It directly 
generalizes to field theories in more than one dimension, and for 
certain cases all the relevant solutions are already known. 13 refer- 
ences. 
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19413 (DOE/ER/40048—18-P4) Comments on the Hopf 
Lagrangian and fractional statistics of solitons. Wu, Y.S.; 
Zee, A. (Washington Univ., Seattle (USA). t. of Phys- 
ics). 1984. Contract AC06-81ER40048. 10p. S, PC A02/ 
MF AO1; GPO Dep. File Number DE85007825. 

We show that the nonlocal Hopf Lagrangian in a model for 
solitons obeying fractional statistics, namely the 2 + 1 dimensional 
0(3) nonlinear o-model can be written in a local form and is locally 
a total divergence. With these properties the effects of this Lagran- 
gian are converted to a multi-valued phase of the wave functional. 
In doing so we make it clear why an arbitrary nontopological or 
nonlocal Langrangian does not determine statistics at all. 13 refer- 
ences. 


19414 (DOE/ER/40048—26-P4) Special relativity of 
Kaluza-Klein. Maia, M.D. (Washington Univ., Seattle 
(USA). t. of Physics; Brasilia Univ. (Brazil). Dept. de 
Matematica). 1984. Contract oe a tae NTIS, 
PC A02/MF A011; GPO Dep. File Number DE8 838 

Kaluza-Klein theory is formulated from the point of view of 
the Gauss geometry of embedded manifolds. According to this 
view, space-time is regarded as locally and isometrically embedded 
in the high dimensional space predicted by that theory. The high 
dimensional Minkowski space is considered as a particular solution 
of the high dimensional vacuum Einstein’s equations and it is as- 
sumed to represent the ground state of the theory. In this particular 
case it is shown that the compactification of the space of internal 
variables follows from the second quadratic forms of the Gaussian 
geometry of space-time. The Gauss-Codazzi-Ricci integrability con- 
ditions are interpreted as the field equations for a low energy ob- 
server. The space-time reduced Einstein-Hilbert action is interpret- 
ed as an integral equation on the size of the internal space. 13 refer- 
ences. 


19415 (DOE/ER/40048—31-P4) Light fermion mass 
hierarchies in supersymmetric models. Barr, S.M. (Washing- 
ton Univ., Seattle (USA). Dept. of Physics). Nov 1984. 
Contract AC06-81ER40048. 17p. NTIS, PC A02/MF AOl; 
1; GPO Dep. File Number DE85007837. 

We discuss radiative fermion mass hierarchies in grand uni- 
fied supersymmetric models. There are arguments in the literature 
that these cannot arise. It is shown that these arguments only apply 
to a certain type of radiative hierarchy. Another type of radiative 
hierarchy can arise in simple SUSY-GUTs. We discuss examples. 
15 references, 5 figures. 


19416 (DOE/ER/40048—35-P4) Magnetic monopoles 
from antisymmetric ae ee oe mechie, R.I. 
(Washington Univ., Seattle (USA). t. 
1984. Contract AC06-81ER40048. 8p. 
A01; GPO Dep. File Number DE8 868 

We consider the generalization of the Dirac monopole solu- 
tion of Maxwell theory to theories of antisymmetric tensor gauge 
fields of arbitrary rank. A Dirac quantization condition is derived. 
These generalized monopoles are expected to be relevant for 
models of strings and higher-dimensional extended objects, and per- 
haps also for Kaluza-Klein theories. 9 references. 


Physics, tae 


19417 (SLAC-PUB—3290) Constructing a bit string uni- 
verse. Progress report. Noyes, H.P.; Manthey, M.J.; Gef- 
wert, C. (Stanford Linear Accelerator Center, CA (USA); 
New Mexico Univ., Albuquerque (USA). t. of Comput- 
er Science; Suomen Akatemia, Helsinki (Finland)). 
1984. Contract AC03-76SF00515. 12p. (CONF-8403174—1). 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE85006317. 

From Oxford quantum gravity discussion conference; 
Oxford, UK (21 Mar mit © 

We present a case for discrete, constructive physics that gen- 
erates four scale constants, a connection to laboratory events and 

ing theory that ties these to the dimensional constants c, h, 
m/sub p/, and G, and a tentative quantum number assignment con- 
sistent with standard model for leptons and quarks with three gen- 
erations. Current first approximations from the theory are dirac 
constant c/e? = 137 +- O(1/137), dirac constant c/Gm?/sub p/ - 
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2327 +. 136 a 1.7 x 10°*[1 +- 0(1/137)], and m/sub p//m/sub e/ = 
1836.151497... +-? Our understanding of wave-particle dualism and 
observational cosmology creates no more tal paradoxes 
than currently accepted views - perhaps fewer. 19 references. 


19418 Aphi‘* theory in the nonrelativistic limit. Beg, 
M.A.B.; oe R.C. (The Rockefeller University, New 
York, New York 10021). Physical Review [Section] D: Parti- 
cles and Fields; 31: No. 6, 1370-1373(15 Mar 1985). Contract 
AC02-81ER40033. 

We show that the nonrelativistic limit of the Aphi* theory is 
trivial in 1+3 dimensions; the renormalized coupling constant van- 
ishes and the S matrix reduces to the unit matrix. Our result is con- 
sistent with, though not sufficient to establish, the triviality of the 
Lorentz-invariant theory. 


Chiral-symmetry restoration transition in the pres- 
dynamical quarks, Fucito, F.; Solomon, S.; Rebbi, C. 
(California Institute of Technology, Pasadena, California 
91125). Physical Review [Section] D: F Particles and Fields; 31: 
No. 6, 1460-1464(15 Mar 1985). Contract AC03-81ER40050. 
By Monte Carlo methods, we study the restoration of chiral 
at finite temperature for gauge theories with color group 
SU(3). The effect of dynamical quarks is taken into account using 
the pseudofermion method. Chiral symmetry is indeed restored at 
finite temperature for values of the coupling 8 = 6/g? smaller than 
in the pure gauge case. We find signs of metastability in the neigh- 
borhood of the transition; this could suggest that the transition is 
discontinuous. The ratio T/sub ch//T/sub D/roughly-equall, 
where T/sub ch/(T/sub D/)roughly-equal390 MeV is the physical 
temperature at which chiral a ae is lost. The in- 
ternal fermionic energy is measured also. 


19420 Renormalization flow of SU(3) lattice gauge ac- 
tions. Bitar, K.M.; Duke, D.W.; Jadid, M. (Physics Depart- 
ment, American University of "Beirut, Lebanon and Fermi 
National Accelerator sant P.O. Box 500, Batavia, Il- 
linois 60510). Physical Rev [Section] D: Particles and 
Fields; 31: No. 6, 1470-1477(15 } Mar 1985). 

We present a numerical study of the Migdal renormalization 
transformation for lattice SU(3) gauge theory. We confirm the ex- 
istence of a large-distance universal fixed-line action. For large 8 
we identify this universal action as the heat-kernel action. For small 
B we find that the universal action lies on a predetermined surface 
of “critical positivity.” For space-time dimensions greater than d = 
4, we provide evidence that there exists a deconfining phase transi- 
tion in both SU(2) and SU(3) lattice gauge theories, and that unlike 
the case for d = 4 there is no window from the asymptotically free 
region into the confining phase. 


19421 Loop equations and —— in two-dimensional 
QCD. Gocksch, A. (Department of ree Brookhaven 
National Laboratory, Upton, New York 11973). Physical 
Review [Section] D: Particles and Fields; 31: No. 6, 1506- 
1508(15 Mar 1985). Contract AC02-76CH00016. 

It is conjectured that in two-dimensional space-time the solu- 
tions of the Migdal-Makeenko equations automatically satisfy the 
Mandelstam constraints. 


19422 Chiral fermions beyond the standard model. Fish- 
bane, P.M.; Meshkov, S.; Norton, R.E.; Ramond, P. 
(NIKHEF- H, Amsterdam, "Holland ‘and Physics Depart- 
ment, University of Virginia, Charlottesville, Virginia 
22901). Physical Review [Section] D: Particles and Fields; 31: 
No. 5, 1119-11261 Mar 1985). 

A scheme is discussed for constructing anomaly-free, charge- 
vectorial chiral sets of fermions which acquire masses by coupling 
to the Higgs doublet of the standard model. 


19423 Flavor-changing decays of the Z° and supersym- 

metry. Duncan, M.J. (Randall Laboratory of Physics, Uni- 

=a of Michigan, Ann Arbor, Michigan 48109). Physical 

Review [Section] D: Particles and Fields; 31: No. 5, 1139- 
1142(1 Mar 1985). 

ic QCD violates flavor symmetry and this can 

permit the rare decays Z°+Qq-bar through radiative corrections, 


iversity, Stanford, California 94305). 
Annals of Physics (New ae a No. 2, 433-446(Dec 
1984). Contract AC03-76SF00515 


on aan: est, 
Lab., NM (USA)). Physics Letters, [Section] B; 145: No. 1/2, 
103-107(13 Sep 1984). 


important role of the second coefficient of the 8-function is empha- 
sized. 
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19426 (SLAC-PUB—3566) Discrete foundation for phys- 
ics and experience. Noyes, H.P. (Stanford Linear Accelera- 
tor Center, CA (USA)). Jan 1985. Contract ACO03- 
76SFO00515. 21p. (CONF-850265—1). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85008172. 

From Quantum mechanics and the nature of reality - the 
Eselen mind-physics conference; Monterey, CA, USA (4 Feb an 

We derive a discrete quantum scattering theory using bit 
strings generated and labeled by a simple recursive algorithm. We 
believe that our results could lead to a discrete reconstruction of 
quantum mechanics compatible with current experience. Implica- 
tions for the mind-physics problem are briefly discussed. 35 refer- 
ences. 
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REFER ALSO TO CITATION(S) 19546 


19427 (BNL—51700, pp 35-57) Physics Department. 
1983. NTIS, PC A08/MF A01. File Number T184015153. 

In Brookhaven Highlights, January 1982-March 1983. 

In nuclear physics, research plans for the tandem group, hy- 
pernuclear physics at the AGS, the high flux beam reactor, and nu- 
clear theory are discussed. Neutron scattering studies, solid state 
theory, particle-solid interactions, and surface studies are described. 
In atomic physics, research at the National Synchrotron Light 
Source and research in the Chemistry Department are described. 
(GHT) 
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(BNL—51700, pp 143-148) Applied Mathematics 
Department. 1983. NTIS, A08/MF AOl. File Number 
vai J 1982-March 1983. 

In ven an - 

Support serene te Decokin oa National Laboratory is de- 
scribed. This includes applied mathematics, instrumentation, reactor 
facilities for neutron irradiation, and safety and environmental pro- 
tection. (GHT) 


(DOE/ER/40020—T1) Assessment of the current 

status of basic nuclear data compilations. (National Research 

Washington, DC (USA). Numerical Data Adviso- 

ry Board). 1985. Contract FG01-81ER40020. 25p. NTIS, 

PC A02/MF AO1; 1; GPO Dep. File Number D: 5007552. 

Topics discussed include: the status of mass-chain evalua- 

tions, remote terminal access, other US Nuclear Data Network 

publications, formats and procedures subcommittee report, keyword 

follow-up (Phys. Rev. C), and atomic data and nuclear data tables. 
(WHK) 


19430 Gon IKF annual a 1983. Schmidt- 
Boecking, H. (comp.). (Frankfurt Univ. (Germany, F.R.). 
Inst. fuer Kern shysik), 1983. 158p. (in German). NTIS (US 
Sales Only), on A08/MF AO1. File Number DE85750485. 

This annual report contains extended abstracts about the sci- 
entific work performed at the named institute, descriptions of the 
operation of the Van-de-Graaf accelerator facilities of this institute 
and the work of the technical establishments, as well as a list of 
publications. The scientific work concerns nuclear structure and nu- 
clear reactions, high energy heavy ion physics, atomic physics with 
fast ions, nuclear solid state physics, solid-state track detectors, ap- 
plications of nuclear methods in solid state physics, ion source de- 
velopments, apparative developments and data processing, as well 
as interdisciplinary collaborations. See hints under the relevant 
topics. 


19431 CKF—43, pp 21-22) Anomalous mean-free-path 
fragments from '2C-Em collision at 4 GeV/nucl. projectile 
energy. Baumgardt, H.G.; Baican, B.; Schopper, E. 1983. (in 
Galas NTIS (US Sales Only), PC A08/MF A01. File 
Number DE85750485. 
Published in summary form only. 
In IKF annual report 1983. 


19432 (KFK—3815) Annual report on nuclear physics ac- 
tivities July 1, 1983-June 30, 1984, Fries, D.C.; Matussek, 
P.; Weddigen, C. (Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.). Inst. fuer Kernphysik). Oct 
1984. 214p. NTIS (US Sales Only), PC A10/MF AOl1. File 
Number DE85750793. 

This report surveys the activities in fundamental research 
from July 1, 1983 to June 30, 1984 at the Institute for Nuclear 
Physics (IK) of the Kernforschungszentrum Karlsruhe. The re- 
search program of this institute comprises laser spectroscopy, nu- 
clear reactions with light ions, neutron physics, neutrino physics 
and physics at medium and higher energies. 


19433 Neutron-nucleus collisions; a probe of nuclear 
structure. Rapaport, J.; Finlay, R.W.; Grimes, S.M.; Die- 
trich, F.S. (eds.). New York, NY; American Institute of 
Physics (1985). 574p. (CONF- 840945—). American Institute 
of Physics, 333 E. 45th St., New York, NY 10017. File 
Number T185006103. Contract W-7405-ENG-48. 

From Topical conference on neutron-nucleus collisions--a 
probe of nuclear structure; Glouster, OH, USA (5 Sep 1984). 

The purpose of this conference was to discuss how neutrons 
as a probe can yield information on contemporary issues in nuclear 
reaction and in nuclear structure. The emphasis of the program was 
on reactions and scattering in the energy range up to 100 MeV, an 
energy range where we have or expect soon to have experimente! 
data. However, the discussion also spanned the intemediate energy 
range, especially in charge exchange reactions. Separate entries 
cw prepared for the data base for the 55 papers presented. 

) 
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6511 Experimental Techniques 
REFER ALSO TO CITATION(S) 18964 


19434 (BONN-HE—84-18) Photonuclear 
using large acceptance detectors. Mec’ ing, B.A. (Bo: 
(Germany, F.R.). Ph hes Inst.). Aug 1984. 27 
(CONF-8406162—4). NTIS ng Sales Only), PC A03/MF 
A01. File Number DE85780763 

From CEBAF summer workshop; Newport News, VA, 
USA (25 Jun 1984). 

Experimental programs in photonuclear physics are dis- 
cussed. Experiments concentrate on the combined use of low inten- 
sity (real and virtual) photon beams and large acceptance detectors 
for the detection of multiple particle final states. Count rate esti- 
mates and the consequences for the operation of a high intensity ac- 
celerator are given. 


(Bonn Univ. 


19435 (GSI—84-48-Prepr.) Future physics at isotope sep- 
arators. Roeckl, E. (Gesellschaft fuer Schwerionenfors- 
chung m.b.H., Darmstadt (Germany, F.R.)). Jul 1984. 13 
(CONF-8406149—5). NTIS (US Sales Only), PC MF 
A01. File Number DE85750486. 
From TRIUMF-ISOL workshop; Montreal, Canada (13 Jun 

1984). 

, An attempt is made to draw a few lines of experimental de- 
velopments at isotope separators, exemplifying such lines especially 
for nuclear-structure studies far from stability. 
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19436 Tensor polarization in pion-deuteron elastic scat- 
tering. — E.; Freeman, W.S.; Geesaman, D.F.; Holt, 
R.J.; Specht, J.R.; "Zeidman, B.; Stephenson, E.J.; Moses, 
J.D.; Farkhondeh, M.; Gilad, S.; Redwine, R.P. (Ar onne 
National Laboratory, Argonne, Illinois 60439). Physical 
Review [Section] C: Nuclear aa 31: No. 3, 934-945(Mar 
1985). Contract W-31-109-ENG-38 

Angular distributions of the deuteron tensor polarization, to, 
in 7-d elastic scattering have been measured at pion energies of 
180, 220, and 256 MeV. The experiment and analysis are described 
in detail. Theoretical calculations in which the effects of pion ab- 
sorption on the elastic channel are small seem to reproduce the 
data. An excitation function was measured in order'to search for a 
rap- id energy dependence of tao. No rapid angular or energy de- 
pendence was found near a pion energy of 134 MeV, where other 
experiments have suggested the existence of dibaryon resonances. 


19437 Search for-the tetraneutron by the double-charge- 
exchange of negative pions. Ungar, J.E.; McKeown, R.D. 
(California Inst. of Tech., Pasadena (USA). Radiation Lab.); 
Geesaman, D.F.; Holt, R.J.; Specht, J.R.; Stephenson, K.E.; 
Zeidman, B. (Argonne National Lab., IL (USA). Physics 
Div.); Morris, C.L. (Los Alamos National Lab., NM 
(USA)). Physics Letters, [Section] B; 144: No. 5/6, 333-336(6 
Sep 1984). 

The momentum spectrum for double-charge-exchange of a~ 
on ‘He has been measured at 0° and Tsub(7-)=165 MeV. A Isigma 
upper limit of 22 nb/sr is set on the cross section for transitions 
leading to bound tetraneutrons. The cross section in the continuum 
region is shown to be inconsistent with a four-neutron phase space 
distribution, while a model including final state interaction effects 
give better agreement with experiment. 


6513 Nuclear Properties And Reactions, A=6-19 
REFER ALSO TO CITATION(S) 19442, 19461 


19438 (BNL—35915) First forbidden beta decay in light 
nuclei. Millener, D.J.; Warburton, E.K. (Brookhaven Na- 
tional Lab., Upton, NY (USA)). 1984. Contract AC02- 
76CHO00016. 12p. (CONF-8410144—7). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85007284. 
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From International symposium on nuclear shell model; 
Philadelphia, PA, USA (31 Oct 1984). 

Beta decay matrix elements for the operators sigma dot del 
and sigma dot r are calculated for eight J* —-- J” or J” — J* beta 
transitions. Results using harmonic oscillator wave functions differ 
markedly from those using more realistic Woods-Saxon wave func- 
tions. A substantial contribution to the sigma dot del matrix ele- 
ments from pion exchange currents is required to reproduce the ex- 
perimental beta decay rates. 15 references. 


19439 (DOE/ER/40048—104-L4) **Na production cross 
sections from the ‘°F(a,n) reaction. Norman, E.B.; Chupp, 
T.E.; Lesko, K.T.; Grant, P.J.; Woodruff, G.L. (Washing- 
ton Univ., Seattle (USA); Seattle Univ., WA (USA). Dept. 
of of Physics) [1983]. Contract AC06-81ER40048. 8p. NTIS, 
02/MF A01; GPO Dep. File Number DE8 818. 

ae thick-target neutron yield from the ™F(a,n) reaction 
has been measured in 0.25-MeV steps over the energy range 3.5 = 
E/sub a/ = 10.0 MeV. From these measurements, **Na produc- 
tion cross sections have been deduced. These cross sections are 
compared with the results of a Hauser-Feshbach calculation and 
with the results of previous experimental investigations. 10 refer- 
ences. 


19440 (DOE/ER/40048—120-L4) Entrance channel de- 

angle yields: orbiting in **Mg+ '*O reac- 
tion. Ray, A.; Gil, S.; Khandaker, M.; Leach, D.D.; Lock, 
D.K.; Vandenbosch, R. (Washington Univ., Seattle (USA). 
Nuclear Physics Lab.). 1982. Contract AC06-81ER40048. 
12p. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE85007847. 

The back-angle yields of the oxygen and carbon particles 
from the *Mg+*O reaction have been measured at E/sub Lab/ 
(*Mg) = 79.5 MeV by using reverse kinematics. Comparison with 
data for the **Si+C reaction forming the same compound nucle- 
us at the same er citation energy and with very similar spin distribu- 
tion, demonstrates a strong entrance channel effect which is favor- 
ing the break-up into the entrance channel with large excitation 
energy. This result qualitatively supports the picture of the forma- 
tion of a long-lived orbiting complex whose structure and decay 
are dependent on the entrance channel. The compound nucleus 
contribution has been inferred to be less than 15% of the measured 
oxygen cross-section. 9 references. 


19441 (GSI—84-51-Prepr.) Quasi fission - the mass drift 
mode in heavy ion reactions. Toke, J.; Bock, R.; es 
Gralla, S.; Gobbi, A.; Hildenbrand, K.D.; Kuzminski, 
Mueller, Ww. F.J.; Olmi, A.; Stelzer, H. (Gesellschaft i 
Schwerionenforschung m_b. H., Darmstadt (Germany, 
F.R.)). Aug 1984. . NTIS (US Sales Only), PC ‘A04/MF 
A01. File Number DE85750514. 

The binary and ternary products from reactions of **U 
beams with targets of *O, 77Al, “Ca, “Sc, “Ti, °*Fe, “Ni and 
8°Y have been recorded at 6.0 MeV/u bombarding energy with 
four position-sensitive avalanche detectors, operated in coincidence. 
A few runs at 5.4 MeV/u have also been performed. Accurate 
triple-differential cross sections, d*sigma/dA x dTHETAsub(cm) x 
dTKE, are obtained for the binary events within the full range of 
mass A and total kinetic energy TKE, and within almost full range 
of center-of-mass angle THETAsub(cm). Similar cross sections are 
obtained with somewhat less accuracy for triple events stemming 
from the sequential fission of uranium-like products. The distribu- 
tions are discussed in terms of quasielastic and strongly damped 
scattering, where the products have partially relaxed energies and 
negligible average drift in mass, as opposed to capture where the 
products emerge with fully relaxed energies after a pronounced net 
mass flux towards symmetry. Apart from the reaction with oxygen, 
all the capture product distributions are dominated by the non-equi- 
librium quasi-fission (or fast fission) process. The central feature of 
this reaction mechanism is the evolution of the reaction complex to- 
wards mass symmetry. With the Al-target the evolution towards 
symmetry is almost complete whereas the heavier targets show 
very broad mass distributions with clear evidence of dissociation 
taking place before symmetry is reached. At the same time, the 
cross section for quasi-fission diminishes as the target Z-value in- 
creases. With the yttrium target the strongly damped scattering 
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component completely dominates. The capture cross sections are 
discussed in terms of the extra push concept, and the mass and an- 
gular distributions in quasi fission are analyzed in terms of interac- 
tion time and mass rearrangement as functions of target Z-value 
and excess kinetic energy in the entrance channel. 


19442 (KFK—3798) Optical potential for °Li-°Li elastic 
scattering at 156 MeV. a. S.; Majka, Z.; Klewe-Neben- 
ius, H.; Rebel, H.; Gils, H.J. (Kernforschungszentrum Karls- 
ruhe G.m.b.H. (Germany, F.R.). Inst. fuer Kernphysik). Oct 
1984. 2lp. NTIS (US Sales Only), PC ‘A02/M A0l. File 
Number DE85750792. 

Elastic scattering of *Li from *Li has been studied for the 
beam energy of 156 MeV. The experimental differential cross sec- 
tion has been analysed on the basis of the optical model using vari- 
ous phenomenological forms. The spin-orbit interaction proves to 
be less significant. A semi-microscopic double-folding cluster model 
which generates the real part of the optical potential by an antisym- 
metrized d-a cluster wave function of *Li and a-a, d-d and d-a 
interactions is well able to describe the experimental data. 


19443 M4 transitions observed in pion inelastic scattering 
on ™N, Seestrom-Morris, S.J. Dehnhard, D.; Morris, C.L.; 
Bland, L.C.; Gilman, Fortune, BE. Millener, DJ.; 
Saunders, DP.; Seidl, PA; Kiziah, R.R.; Moore, C.F. (Uni- 
versity of Minnesota, Minneapolis, Minnesota 55455). Physi- 
cal Review [Section] C: Nuclear Physics; 31: No. 3, 923- 
933(Mar 1985). 

Cross sections for 7* and 7 elastic and inelastic scattering 
to states in *N have been measured at an incident pion energy of 
164 MeV. Transitions to states at 10.7, 12.5, 14.0, and 17.2 MeV 
were found to contain significant M4 strength. The M4 assignments 
are supported both by angular distribution shapes and by additional 
a* cross sections measured at 120 and 260 MeV. The angular distri- 
butions are compared with distorted-wave impulse-approximation 
calculations to extract isoscalar and isovector spectroscopic ampli- 
tudes. These amplitudes are compared with model predictions. 


19444 B+ %C and “B+ 'C reactions from 4 to 9 
MeV/nucleon. Mateja, J.F.; Frawley, A.D.; Kovar, D.G.; 
Henderson, D.; Ikezoe, H.; Janssens, R.V.F.; Rosner, G.; 
Stephans, G.S.F.; Wilkins, B.; Lesko, K.T.; Vineyard, M.F. 
(Physics Department, Tennessee Technological University, 
Cookeville, Tennessee 38505). Physical Review [Section] C: 
Nuclear Physics; 31: No. 3, 867-874(Mar 1985). 

Reaction products arising from the interaction of “B+ ™%C 
and B+ °C have been studied in the energy range 4<E/sub 
lab/(B)<9 MeV/nucleon. From the total fusion cross sections for 
the two entrance channels, the critical angular momenta have been 
extracted and then compared as a function of compound nucleus 
excitation energy. Even though a limitation in the fusion cross sec- 
tion was observed, no common limitation was found in the critical 
angular momenta for these two systems up to at least a **Na excita- 
tion energy of 60 MeV. Above this excitation energy, the experi- 
mental uncertainties make this point less clear. Up to an excitation 
energy of 60 MeV in **Na, a fusion limitation based on reaching a 
critical density of compound nucleus states like the yrast or “statis- 
tical” yrast line cannot be responsible for the fusion cross section 
limitations observed for these entrance channels. The present data 
suggest that competing entrance channel processes are responsible 
for the observed fusion cross section limitations. 


19445 Pion scattering to 4” states in ‘C. ne 
D.B.; Seestrom-Morris, S.J.; Dehnhard, D.; Baer, H.W.; 
Morris, C.L.; Greene, S.J.; Harvey, C.J.; Kurath, D.; Carr, 


J.A. (University of Minnesota, Minneapolis, Minnesota 
55455). Physical Review [Section] C: Nuclear Physics; 31: No. 
3, 957-970(Mar 1985). 

Angular distributions and excitation functions for inelastic 
scattering ofm* and m~ from 'C were measured at incident pion 
energies near the Ass resonance. Three states at excitation energies 
11.7, 15.2, and 17.3 MeV were identified as 4~ states. Isovector and 
isoscalar spectroscopic amplitudes Z» and Z;, and equivalently, neu- 
tron and proton amplitudes Z/sub n/ and Z/sub p/ were deduced 
by comparison with microscopic distorted wave impulse approxi- 
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mation calculations. The 11.7-MeV state was found to be excited 
with a Z/sub n//Z/sub p/ amplitude ratio of -1/3, resulting in a 
complete cancellation of the w* cross section. A nearly pure proton 
excitation was observed for the transition to the 17.3-MeV state. 
Both results are in qualitative agreement with the presented shell- 
model calculations. A poor correspondence with theory is found 
for the 15.2-MeV state. co and distorted-wave impulse approxi- 
mation calculations using shell-model wave functions are presented 
for the first 3- state at 6.73 MeV as an example of a transition 
dominated by AS = 0 (no spin transfer). Its excitation function and 

shape contrast sharply with the transitions to 
the 4~ states that proceed by AS = 1. 


19446 Forward-peaked angular distributions observed in 
(a,7’) on light nuclei. Bland, L.C.; Gilman, R.; Stephans, 
G.S.; Gilfoyle, G.P.; Fortune, H.T. (Pennsylvania ay 
(USA)); Morris, os Seestrom-Morris, S.J. 

National Lab., NM (USA)); Greene, SJ. 
Yew Mexico State Univ., Las Cruces (USA)); Seidl, P.A.; 
R.R. Physics Letters, [Section] B; 144: No. 5/6, 328- 

pe oe a 
inelastic scattering on '*C and **Si at extreme forward 
salen cages atarad tones 00s dubia atearest. Their 
characteristics suggest they may be the spin-flip E1 giant resonance. 
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19447 (KF—43, PB 23-25) Study of heavy ion reactions 
ae Mueller, W.F.J.; Rabe, H.; Sann, 
; Stelzer, H. : Trockel, R.; Wada, R. 1983. (in German). 
NTIS (US Sales Only), PC A08/MF AO1. File Number 
DE85750485. 
Published in summary form only. 
In IKF annual report 1983. 


19448 (Juel—1927) Elastic deuteron in the 
energy range between 50 and 85 MeV. Bojowald, J. (Kern- 
Juelich G.m.b.H. (Germany, F.R.). Inst. 
Seeman) NTIS | v. (Germany, F.R.)). Jun 1984. 
13 “(ia German NTIS (US Sales Only), PC A08/MF 
AO fle Number 1DB85750527, 

To investigate the elastic deuteron scattering, the angular 
distributions of deuterons scattered from the target nuclei ?’Al, 
”Y, ee ee ee ee nr ey a 

isochronous cyclotron JULIC: The data were analyzed in the 

framework of the optical model with the aim to determine the pa- 

of the optical deuteron potential as a function of energy 

usual phenomenological parametrization of 

with Woods-Saxon-type form factors was 

ih erred carmel Sonar 

by considering the results of the theoretical derivation of the deu- 

teron potential using the folding model. In order to get a broader 

possible basis for the determination of the potential parameters, 

distributions of other authors at 52 and 80 MeV were 

in the analysis, among these analyzing power data meas- 

recently. In the sections describing the optical potential gener- 

deuteron potential especially the basics of the 

microscopic calculations and the folding model are reported. The 

Satisiiaens of the: Mitten! hesghoey’ we tn dadeanion of Gs doe. 

teron potential is shown. The semiclassical models are also present- 

ed which make use of both quantum mechanical and classical as- 

pects and give a simple and ‘illustrative’ interpretation of the exper- 
imental results. — 
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1985. Carlton, ; le Tennessee State Univ., Mur- 
freesboro (USA)). Mar 1985. Contract AS05-80ER10710. 
ee Soeee PC A02/MF AOl; 1; GPO Dep. File Number 
DE85008366. 


Results have been published on nuclear structure studies of 
unbound states in **S and on optical model potentials for *°Si and 
*S, deduced from R-matrix parameters. The summary of a system- 
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atic investigation of thermal neutron capture gamma rays from 
sulfur isotopes is in the review process. Transmission measurements 
have been completed and results have been analyzed for the “Ca 
+ n reaction to obtain R-matrix Similar measurements 
have been analyzed for **Kr and '* ‘Sn to obtain preliminary pa- 
rameters to 700 keV and 300 keV, respectively. Evidence was 
found for splitting of the p-wave strength in **Kr, presumably due 
to the spin orbit interaction. The strength function for p/sub 3/2/ 
partial waves was found to be four times that for p/sub 1/2/. Weak 
s-wave strength and strong d/sub 5/2/ (~ 45% of Wigner s.p. 
limit) strength were found for the “*Ca reaction. An upper limit for 
the s-wave strength function of 0.07 x 10~* was established and the 
deduced potential scattering radius R’ was 2.0 fm. Consideration of 
resonance contributions from “*Ca + n to direct capture at 30 keV, 
deduced from combined capture and transmission analyses, was not 
found to significantly affect astrophysical arguments concerning n8 
processing in meteoritic inclusions. Preliminary analysis of the tin 
isotopes gives strength functions in substantial agreement with early 
chopper measurements but with smaller uncertainty. We continue 
to find evidence for the l-dependence of optical model potentials 
deduced from high resolution neutron total cross section measure- 
ments. 


19450 (DOE/ER/40048—111) Searches for double {i, 
8*/EC and double electron-capture decays. Norman, E.B.; 
DeFaccio, M.A. (Washington Univ., Seattle (USA). Nuclear 
Physics Lab.). 1984. mtract AC06-81ER40048. lip. 
NTIS, PC A02/MF A0l; GPO Dep. File Number 
DE85007826. 

Searches have been made for the 8*/EC and EC/EC decays 
of **Ni and for the 8* B*, B*/EC, and EC/EC decays of '*Cd. 
No positive evidence for any of these decays has been found. We 
have established lower limits on the half lives of **Ni and Cd 
against such decays approximately 200 times and 4 times greater, 
respectively, than previous limits. 22 references. 


19451 (LBL—18949) Cluster production and entropy. 
Gustafsson, H.A.; Doss, K.G.R.; Gutbrod, H.H.; Kolb, B.; 
Loehner, H.; Lude B.; Poskanzer, A.M.; Renner, T. 
Riedesel, H.; Ritter, H.G. ‘(Lawrence Berkeley Lab., CA 
(USA); Gesellschaft fuer Schwerionenforschung m.b.H., 
Darmstadt (Germany, F.R.)). Jan 1985. Contract AC03- 
76SF00098. 22p. (CONF-8410210—8). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE85007626. 

From 7. high energy heavy ion study conference; Darm- 
stadt, F.R. Germany (8 Oct 1984). 

We present data on composite particle production as a func- 
tion of multiplicity for different colliding systems and energies 
(Ca+Ca at 400 and 1050 MeV/n and Nb+Nb at 400 and 650 
MeV/n). These data can be understood by the improved coales- 
cence model taking the radius and temperature of the participant 
region, as well as the radius of the deuteron into account. The ob- 
tained radii for the interacting volume give chemical freeze out 
densities between 50 and 100% of normal nuclear density. We also 
present results on entropy production in the system studied by con- 
sidering two different models for the determination of the entropy. - 
The results show large differences which clearly show that the de- 
termination of entropy produced in nuclear collisions is strongly 
model dependent. Favoring the model by Stoecker we conclude 
that compression is achieved in the collision and that the normal 
no-compression fireball model produces too much entropy. Thus 
the glogally measured d/p ratios together with a proper method for 
the entropy determination allows one in principle to distinguish be- 
tween different equations of state. A determination of the proper 
equation of state from data, however, would be improved by a 
model which does not need to extrapolate from the finite size vol- 
umes in nuclear collisions to that of infinite matter, but rather uses 
the higher accuracy of the experimental data themselves. The find- 
ings that compression is needed to explain the entropy values can 
be related to the pressure effect observed in form of collective flow 
(side-splash). The flow phenomenon can now be connected with 
nuclear compression and not thermal pressure alone. 19 references. 
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19452 (t,2He) reactions on “Fe, °*Fe, and **Ni, Ajzen- 
berg-Selove, F.; Brown, R.E.; Flynn, E.R.; Sunier, J.W. 
(Los Alamos National Laboratory, Los Alamos, New 
Mexico 87545). tonnes 1905) Review [Section] C: Nedber’ Physics; 
31: No. 3, 777-7: 

The /sup 56,58/Fe at the 58Ni(t,*He) reactions have been 
studied at E/sub t/ = 25 MeV. Differential cross sections have 
been measured in the angular range 0/sub lab/ = 5.5°—50°. The 
angular distributions have been compared with coupled-channels 
calculations and it is shown that J/sup 7/ assignments can be made 
to a large number of states in /sup 56,58/Mn and in ®*Co. This is 
the first comprehensive report of the use of the (t,*He) reaction as 
a tool for determining such J/sup 7/ assignments. 
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19453 ee ee Nuclear charge dispersion 
of fragments produced in relativistic collisions. Porile, N.T.; 
nwe A.; Finn, J.E.; Gutay, L.J.; Hirsch, A.S.; Minich, 
Paderewski, G.; Scharenber R.P.; Stringfellow, 
B.C.; Turkot, F. (Purdue Univ., fayette, IN (USA); 
Fermi National Accelerator -_ Batavia, IL (USA)). 1985. 
Contract a ecart Cait to p. (CONF-850672—1). NTIS, 
PC A02/MF AOI; 1; GPO am File Number DE85007292. 
From 2. ini conference on nucleus-nucleus colli- 


sions; Visby, Sweden (10 Jun 198 
The deternsbension of the cinieet charge dispersion (CD) i.e., 


isobaric yield distribution, in high-energy nuclear reactions has long 
constituted one of the approaches to the elucidation of reaction 
mechanisms. While many CD studies of high-energy spallation have 
been reported, little is known about the nature of the CD in the 
fragmentation mass region (A < 30). The paucity of cross sections 
for the formation of isotopically resolved products (independent 
yields) in this mass region has precluded the determination of the 
CD. We have recently reported the first measurements of differen- 
tial cross sections for the formation of isotopically resolved frag- 
ments with A = 6 to 33 in the interaction of 80 to 350 GeV/c pro- 
tons with krypton and xenon. We also presented a new description 
of fragmentation, the thermal liquid drop model (TLDM), based on 
an analogy with a system undergoing a liquid-gas phase transition 
near its critical point. In this report we derive an expression for the 
charge dispersion from the TLDM and use our independent yields 
for approximately sixty fragments from each target to obtain the 
CD in the fragmentation mass region. The similarity of the yield 
distributions in high-energy proton and relativistic heavy ion reac- 
tions suggests that our model should be equally valid for the latter. 


19454 (KF—43, mS 9-11) Measurement of channel-spe- 
cific neutron spectra in the reaction **Kr + “Ni = sup(150- 
x)Gd + xn. Arlt, U.; Sapotta, K.; Stelzer, K. 1983. (In 
German). NTIS (US Sales Only), PC A08/MF AOI. File 
Number aed hapa 

Pub in form onl 

Sa KF conned repeat, 1983. 


19455 (dKF—43, pp 17-18) Gamma-spectroscopic studies 
tsotopes. Agrell, EM. ; Eckert, G.; Stelzer, K. 1983. 
S (CUS Sales Only), PC A08/MF AOI. 


File Number DE85750485. 


Published in summary form only. 
In IKF annual report 1983. 


S-process component. 
zentrum Karlsruhe G.m.b.H. (Germany, F.R.). Inst. fuer 


— hysik; Heidelberg Univ. (Germany, F.R.). Naturwis- 
Gene NTIS. Gesamtfakultaet). Apr 1984. 
136p. dn NTIS (US Sales Only), PC A07/MF 
AO1. File ae 85750932 
tata ops te A A 
tron capture. The methodology of the applied (n, y)-experiments is 
described and the results of various capture cross section measure- 
ments are used for a first determination of temperature and neutron 
density of the weak s-process component. The neutron 
cross sections of Ge, Se, Kr, Kr, “Kr, Sr, ®’Sr and ele- 
mental gallium have been measured as a function of neutron energy 
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by the time-of-flight method. From the experimental data the Max- 
wellian averaged capture cross sections were calculated for kT =20 
keV up to kT=50 keV. The activation method was applied to 
measure directly the 25 keV Maxwellian averaged (n, ‘y)-cross sec- 
tions of ™Ga, “Ge, ™As, ™Br, 51Br, Kr, Rb, and *’Rb. 


Delayed neutron a ot 
Wamer, RAZ! a ees Gill, R.L.; Piotrowski, A. 


Laboratory, Richland, a 
aa. Physical Ren Review [Section] C: Nuclear Physics; 31: 
3 1020-10 1(Mar 1985). 

A new delayed neutron precursor with a half-life of 1.3 +- 
0.1 s has been observed at mass 75. The delayed neutron emission 
probability is 3.5 +- 0.6%. Mass formula and fission yield predic- 
tions indicate that Cu is the most likely precursor. 
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19458 (GSI—84-29(Prepr.)) Spectroscopy of direct and B- 
delayed proton ee See ee ee (Gesell- 
cany, ERD Mey 150 te ones » Darmstadt (Ger- 
many, F.R.)). May 1984. 1 NF-8403127—4). NTIS 
(US Sales Only), PC A AOl. File Number 
DE84752244. 

From 5. Nordic meeting on nuclear physics; Jyvaskyla, Fin- 
land (12 Mar 1984). 

By means of fusion-evaporation reactions of 4.6 to 5.0 MeV/ 
A Ni on Mo and “Nb targets rare earth 
nuclei were produced. The f-delayed proton emission of these 
nuclei was studied together with the direct proton decay of "Tm. 
By means of the autocorrelation function method the mean level 
density of *”Tb was determined. 


19459 Raper Ay Fusion near the threshold: A 
comparative study of the systems © Ar-+-sup(112,116,122)Sn 
and “Ar-+sup(144,148,154)Sm. Reisdorf, W.; Hessberger, 
F.P.; Hildenbrand, K.D.; Hofmann, S.; eae range 5 G.; 
Schmidt, K.H.; Schneider, J.H.R.; Schneider, W.F.W.; 
Suemmerer, K.; Wirth, G. (Gesellschaft fuer Schw erionen- 
forschi m.b.H., Darmstadt a F.R.)). Oct 1984. 
73p. S (US Sales Only), PC A04/MF AOl. File 
Number DE85750789. 

Fusion excitation functions for the systems 
“ Ar +sup(112,116,122)Sn and “Ar-+sup(144,148,154)Sm have 
been determined, covering cross sections ranging from several hun- 
dred mb down to the pb level. The data show a pronounced corre- 


barrier. This is shown to be important for the analysis of deexcita- 
tion phenomena following fusion reactions. 


Nts 

Using “Ni, oe = ee 
separation the 8-delayed proton and a-particle emission from neu- 
tron-deficient isotopes with 52<=Z<=56 was studied. Half-lives 
dences between -delayed particles and y-rays were measured for 
113Xe, (protons), ™*Cs (protons and a-particles) and **’Ba (pro- 
tons). Coincidences between positons and f-delayed protons were 
recorded for ™*Xe and '‘Cs, yielding Qsub(EC)-Ssub(p) values of 
7.92(15) and 8.73(15) MeV, respectively. The results are discussed 
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(La y Lab., CA (USA)). Bas 1984. Contract 
AC03-76SF00098. Dp. (CONF-841259—4). NTIS, PC A02/ 
MF AOl; 1; GPO cae File Number DE85007627. 

From International conference on nuclear physics; Bombay, 
India (27 Dec 1984). 

The importance of empirically determining the ridge line of 
conditional saddle points is discussed in view of the recent liquid 
drop model refinements, like diffuseness and finite range. Two 
series of experiments are presented. The first series involves the 
complex fragment emission from compound nuclei resulting from 
the *He + Ag reaction. Kinetic energy distributions and excitation 
functions are shown, and the conditional barriers are obtained over 
a range of atomic numbers. In the second series, reverse kinematic 
reactions like Ge, Nb, La + Be, C are studied. The fragments emit- 
ted cover the entire Z range, from Z = 1 to symmetric splitting. 
Their origin from a full momentum transfer intermediate is shown. 
From the complete charge distributions it is possible to conclude 
that the Businaro-Gallone transition is observed. 15 references. 


19462 (LBL—19030) Compound nucleus emission of com- 
plex fragments at low and intermediate Moretto, 
L.G.; McMahan, M.A.; Sobotka, L.G.; Wozniak, G.J. 
(Lawrence Berkeley Lab., CA (USA)). Jan 1985. Contract 
AC03-76SF00098. 10p. (CONF-850141—2). NTIS, PC A02/ 
MF A01; GPO Dep. File Number DE85007653. 


From 13. international workshop on properties of 


gross 
nuclei and nuclear excitations; Hirschegg, Austria (14 Jan 1985). 


i, Si iyama, Masatsugu; Matumoto, Zyun-itiro; 
nerpy Yaiakes Kawai, Masayoshi (eds.). (Japan Atomic 
Research Inst., Tokai, Ibaraki. Tokai Research Es- 

- ae Univ. (Japan); Nippon Atomic Indus 
» Kawasaki, wa. Nuclear Researc 
oie (JAERI-M—84-182; CONF- 
). -mura, Naka-gun, Ibaraki-ken 

319-11, Japan. File Number T185901067. 

From NEANDC topical conference on measurements and 
evaluations of nuclear data and decay heat for fission products; 
Tokai-mura, Japan (14 Mar 1984). 

The topical conference was held on March 14, 1984, in the 
middle of the 24th meeting of the Nuclear Energy Agency Nuclear 
Data Committee (NEANDC) from March 12 through 16, 1984 in 
Tokai Research Establishment of JAERI. The topical conference 
was organized jointly by JAERI and Japanese Nuclear Data Com- 
mittee. About 60 researchers including the attendants of the 
NEANDC meeting participated in the conference. Separate entries 
were prepared for the 10 papers presented. 


19464 Three B-decaying isomers of ‘°°In. Fogelberg, B.; 
ee A ; Gill, R.L.; Mach, H.; Rehfield, D. (Studs- 

Science Research Laboratory, 61182 Nykoping, 
Sweden). Physical Review [Section] C: 
No. 3, 1026-1028(Mar 1985). 

The total B-decay energies of the three isomers of ™°In have 
been studied. The ground state Q/sub B/ was determined to be 
10.12 +- 0.18 MeV resulting in a mass excess of -70.05 +- 0.20 
MeV for °In. The relative excitation energies of the three B-de- 
caying isomers have been determined, resulting in the first level 
scheme information for the 7~'v~' nucleus neighboring '**Sn. Ar- 
guments on £- and y-ray selection rules permit unique assignments 
of J/sup 7/ = 1” and 5*, respectively, for the low and medium 
spin isomers of **°In. 


: Nuclear Physics; 31: 


ERA-10/10 / 2658 


19465 High spin states in *°Ce. Carvalho, J.L.S.; 
a ag F.M.; Ronningen, R.M.; Johnson, N.R.; Hattula, 
Wisbion LY.; Fewell, M.P.; Riedinger, L.L.; Wells, J.C. 
an State University, East Lansing, Michi 48910). 
Sipe Review [Section] C: Nuclear Physics; 31: No. 3, 1049- 
1051(Mar 1985). 

Properties of high spin states in '**°Ce have been measured 
following the reaction '*Cd(?°Ne, 4n)'*°Ce induced by 103-MeV 
°Ne ions. High efficiency y-y coincidence measurements and an- 
gular distribution measurements showed a series of stretched E2 
transitions that form the yrast sequence up to I = 24", six stretched 
E2 transitions which form one sideband, and four transitions of un- 
determined multipolarity forming a second sideband. 
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19466 (DOE/ER/40048—97-L4) Timescale for projectile 
breakup into coincident heavy fragments. Murphy, M.J.; Gil, 
S.; Harakeh, M.N.; Ray, A.; Seamster, A.G.; Vandenbosch, 
R; Awes, T.C. (Washington Univ., Seattle (USA). Nuclear 
Physi ics Lab.; Oak Ridge National Lab., TN (USA)). er 
Caee AC06-81ER40048. 16p. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE8 17816. 

The reaction of **Cl + Ta at 680 MeV has been studied 
with a system able to detect coincidences between projectile-like 
particles of charge Z = 3. We have observed coincidences between 
all possible pairs of Z=3 to Z=8 fragments and have measured the 
energy correlations of the coincident fragments. These correlations 
show the production mechanism to be sequential projectile breakup. 
13 references. 


19467 (DOE/ER/40048—101-L4) Spin distributions in 
heavy ion fusion at and — the Coulomb barrier. Back, 
B.B.; nr S.; Lazzarini, A.; Lock, D.K.; Ray, A.; Vanden- 
bosch, R. : (Washington Univ., Seattle (USA). Nuclear Phys- 
ics Lab.). 1984. Contract AC06-81ER40048. Sp. (CONF- 
8406156—6). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85007817. 

From International conference on fusion reactions below the 
Coulomb barrier; Cambridge, MA, USA (13 Jun 1984). 

The total cross section for compound nucleus formation at 
energies near the Coulomb barrier depends sensitively on the pen- 
etrability of the ion-ion potential. Many analyses of fusion data 
have relied on the parabolic approximation to account for the bar- 
rier penetration. There has been a great amount of interest recently 
in studying the details of fusion at and near the barrier. The pen- 
etrability of the barrier not only affects the energy dependence of 
the capture cross section, but the angular momentum dependence 
of the penetrability also determines the spin distribution brought 
into the compound nucleus during the capture. We have studied the 
energy dependence of the cross section and y multiplicity for the 
reactions a, '*C, and **O + 1**Sm to determine the average prop- 
erties of the spin distribution brought into the compound nucleus 
by fusion. Results are presented and discussed. (WHK) 


19468 (DOE/ER/40048—110) Some effects of high tem- 
perature and density on neutron-capture nucleosynthesis. 
Norman, E.B.; Kellogg, S.E. (Washington Univ., Seattle 
(USA). Nuclear Physics Lab.). 1984. Contract AC06- 
81ER40048. 14p. (CONF-840906—19). NTIS, PC A02/MF 
A01; GPO an File Number DE85007827. 

From Capture gamma-ray spectroscopy conference; Knox- 
ville, TN, USA (10 Sep 1984). 

Examples of nuclear reactions between nuclei in excited 
states, beta decays of nuclear excited states, and bound-state beta 
decays are shown. The effects of these processes on selected prob- 
lems in heavy-element nucleosynthesis are discussed. 40 references. 
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= (DOE/ER/40048—118-L4) Spin distribution of 

the compound nucleus in heavy ion reactions at near-barrier 
San S.; Vandenbosch, R.; Lazzarini, A.J.; Lock, 
D.K.; Ray, A (Washington Univ., Seattle (USA)). 1985. 
Contract AC06-81ER40048. 35p. NTIS, PC A03/MF AOl1; 
GPO Dep. File Number DE85007846. 

Gamma ray multiplicities and the (HI,xn) cross sections for 
the dominant reaction channel were measured at near-barrier bom- 
barding energies for the systems a (15.to 24 MeV) + ™Sm and 
12C (46 to 61 MeV) + '**Sm. The mean value of the spin distribu- 
tion of the compound nucleus was obtained for each of the systems 
studied. The results of these measurements together with the results 
of an earlier study on **O + '*Sm indicate that at bombarding en- 
ergies near and below the Coulomb barrier the spin distributions of 
the compound nucleus are broader than the triangular distributions 
expected from a sharp cutoff model, these deviations being larger 
for the more massive projectiles. The different behavior of the 
three systems clearly indicates the importance of the centrifugal 
barrier penetrability in determining the spin distribution of the com- 
pound nucleus. The absolute values of the mean angular momentum 
can be accounted for if one also includes deformation effects. A 
one-dimensional barrier-penetration model including the effect of 
averaging over the orientation of the deformed target can account 
for the experimental results. 29 references. 


19470 eT T: Ene TW. a ic studies 
on ‘Lu, Happ T.W.; — J.; Keppler, K.; 
Ower, H.; Bota z Faestermann, T.; Wollersheim, H.J. 
1983. (in German). NTIS (US Sales Only), PC A08/MF 
A01. File Number DE85750485. 

Published in summary form only. 

In IKF annual report 1983. 


19471 (IKF—43, pp 7-9) Determination of E2- and E4- 
moments in ‘”*Lu, Happ, T.; Blumenstock, T.; Elze, T.W.; 
Gerl, J.; Keppler, K. 1983. ‘(da German). NTIS (US Sales 
Only), PC A08/MF AOI. File Number DE85750485. 
Published in summary form only. 
In IKF annual report 1983. 


19472 (LBL—18846) Micrgacopic analysis o of angular mo- 


mentum projected HFB-states ‘in of interacting bosons. 
Ring, P.; Pannert, W. (Lawrence Berkeley Lab., CA 
(USA); Technische Univ. Muenchen, Garching (Germany, 
F.R.). Physikdepartment). Dec 1984. Contract AC03- 
76SF00098. 12p. (CONF-8410144—8). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85007629. 

From International symposium on nuclear shell model; 
Philadelphia, PA, USA (31 Oct 1984). 

Angular momentum- and number-projected Hartree-Fock- 
Bogoliubov (HFB) wavefunctions for transitional and deformed 
Rare Earth nuclei are analyzed in terms of Fermion pairs coupled 
to angular momenta L = QS), 2(D), 4G), ... The Fermion space is 
truncated to contain only S-D or S-D-G pairs. The variation is car- 
ried out before and after angular momentum projection and with 
different truncations. The influence of the truncation on physical 
quantities such as moments of inertia, quadrupole moments or pair 
transfer matrix elements is discussed. 21 references. 


19473 Enhanced interaction energy shifts in the x-ray 
spectrum of **Ho. Springer, P.T.; Bennett, C.L.; Baisden, 
P.A. (Lawrence peronmese National Laboratory, Liver- 
more, California 94550). Physical Review [Section] A: General 
Physics; 31: No. 3, 1965-1967(Mar 1985). 

A systematic difference between the x-ray energies emitted 
by the daughter atom produced in electron-capture radioactive 
decay and the usual “characteristic” x-ray energies produced by 
electron bombardment or photoemission is noted. Particularly, en- 
hanced differences are predicted for certain elements, and some 
measurements demonstrating this effect are presented. 
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19474 ae pp 12-14) Coulomb excitation of ‘Pt. 
Mauthofer, A.; Stelzer, K.; Gerl, J.; Elze, T.W.,; Ts 
Faestermann, . In German). NTIS (US Sales Only), 
PC A08/MF A01. File Number DE85750485. 

Published in summary form only. 

In IKF annual report 1983. 


19475 ee 15-16) **Pt, a —— in the 
ee ee «3 Ower, Qwer, H: 
Stelzer, K.; Elze, aa Idzko, Wollersheim, H.J 
E.; Fuchs, Ps Sacae D. 1983. 

German). NTIS (Us Sales Only), PC A08/MF AOl1. File 
Number DE85750485. 

Published in summary form only. 

In IKF annual report 1983. 


19476 (LBL—18240-Rev.) Study of transfer and breakup 
reactions with the box. Stokstad, R.G.; Albiston, 
C.R.; Bantel, M P.J.; Gazes, S.; 
Harvey, B.G.; Homeyer, H.; Murphy, M.J.; Tserruya, I. 

wrence Berkeley Lab., CA (USA); Stanford Univ., CA 

SA). t. of Physics; Hahn-Meitner-Institut fuer Kern- 

orschung lin G.m.b.H. (Germany, F.R.)). Dec 1984. 
Contract 'AM03-76SF00326;A C03-76SF00098. 24p. (CONF- 
841259—3-Rev.). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85007471. 

From International conference on nuclear physics; Bombay, 
India (27 Dec 1984). 

The study of transfer reactions with heavy-ion projectiles is 
complicated by the frequent presence of three or more nuclei in the 
final state. One prolific source of three-body reactions is the pro- 
duction of a primary ejectile in an excited state above a particle 
threshold. A subset of transfer reactions, viz., those producing ejec- 
tiles in bound states, can be identified experimentally. This has been 
accomplished with a 4m detector constructed of one-millimeter- 
thick scintillator paddles of dimension 20 cm x 20 cm. The paddles 
are arranged in the form of a cube centered around the target with 
small entrance and exit apertures for the beam and the projectile- 
like fragments, (PLF). The detection of a light particle (e.g., a 
proton or an alpha particle) in coincidence with a PLF indicates a 
breakup reaction. The absence of any such coincidence indicates a 
reaction in which all the charge lost by the projectile was trans- 
ferred to the target. With this technique we have studied the trans- 
fer and breakup reactions induced by 220 and 341 MeV ™Ne ions 
on a gold target. Ejectiles from Li to Ne have been measured at 
several scattering angles. The absolute cross sections, angular distri- 
butions and energy spectra for the transfer and breakup reactions 
are presented. Relatively large cross sections are observed for the 
complete transfer of up to seven units of charge (i.e., a nitrogen nu- 
cleus). The relatively large probabilities for ejectiles to be produced 
in particle-bound states suggest that on the average, most of the ex- 
citation energy in a collision resides in the heavy fragment when 
mass is transferred from the lighter to the heavier fragment. The 
gross features and trends in the energy spectra for transfer and 
breakup reactions are similar. 20 references. 


19477 Final-state interactions between noncompound 
particles for ‘*O—induced reactions on ‘*’Au at E/A = 
MeV. Chitwood, C.B.; Aichelin, J.; Boal, D.H.; Bertsch, G.; 
Fields, D.J.; Gelbke, C.K.; Lynch, W.G.; Tsang, M.B.; 
Shillcock, IC; Awes, T.C,; Ferguson, R. 

F.E.; Plasil, F.; Robinson, R.L.; Young, G.R. (National Su- 
perconductit Cyclotron Laboratory, Michigan State Uni- 
versity, East Michi 48824). Physical Review Let- 
ters; 54: No. 4, 302-305(28 Jan 1985). Contract AC0S5- 
840R21400. 

Correlations between protons, deuterons, and tritons at small 
relative momenta were measured for ‘O-induced reactions on 
197 Au. Final-state interactions are observed for all measured corre- 
lations. Analysis of the measured two-deuteron correlations favors 
the d-d phase shifts extracted by R-matrix techniques over those 
found from the resonating-group approach. The two-deuteron cor- 
relations, which cannot be explained by the decay of unbound re- 
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sonances, yield source radii which are considerably larger than 
those extracted from two-proton correlations. 


nuclei. Addendum. 

ein Mates Le Upton, NY (USA)); Cizewski, 

A. ete oe et New Haven, CT (USA). Wright Nuclear 
Nuclear Physics [Section] A; 425: No. 3, 653- 

ee eas Sep "ioeay Coneect A -16CH00016;A.C02- 


Earlier IBA calculations of the O(6) -> rotor transition in 
the Pt-Os region have been repeated following correction of an 
St ne ee ee 

lations exhibited excellent agreement with experiment with the ex- 
ception of five significant for E2 branching ratios 
(four of these occurring in Ksup(w) = 4* bands in Os). The results 
of the new calculations are striking. The only changes compared to 
levels and remove most of the previous discrepancies between 
theory and experiment without introducing any additional discrep- 
ancies. Brief comments are included on the nature of some of the 
states involved. 


6520 Nuclear Properties And Reactions, A=220 And 


19479 ee eee Determination of the 
partition in deeply inelastic collisions. Lazzar- 
Vandenbosch, R. (Washington Univ., Seattle (USA). 

veel eo SE Lab.). [1984]. Contract AC06-81ER40048. 
PC A02/MF A0Ol; GPO Dep. File Number 


We discuss how excitation energy is partitioned in a deeply 
inelastic collision. Using the nucleon exchange mechanism for the 
deep inelastic scattering process, it is possible to draw on existing 
information about the evolution of the charge and mass distribu- 
tions with energy loss and combine this with recent information on 
the partition of excitation energy in deeply inelastic collisions to 
obtain rates of heating for the two reaction partners. 


CKF—43, 


19480 . +e Sa excitation of *“*Pu 
and “Pu, Gerl, J.; 


» T 5 Bohn, H.; Faes- 
; Wollersheim, H.J.; 


). 
File Number 


in summary form only. 
In IKF annual report 1983. 


19481 ranium target fragmentation by intermediate and 
high vie = C and *Ne ions, McGaughey. P.L.; Love- 
land, W.; Morrissey, D.J.; Aleklett, K.; a GT. (Los 
Alamos National Laboratory, Los Alamos, New Mexico 
—. Physical Review [Section] C: Nuclear Physics; 31: No. 

896-909(Mar 1985). Contract AC03-76SF00098;A M06- 
FOR L022, ATOG TSERTOOSS. 

Target fragment formation cross sections for nuclides with 
24< or =A< or =237 have been measured for the interaction of 
1.0, 3.0, 4.8, and 12.0 GeV ™C and 8.0 and 20.0 GeV *Ne with 
%8U. Fragment isobaric yields were deduced from these data. The 
light fragment (A< 60) yields increase rapidly with increasing pro- 
Sealit dedi alll 4 tm AME seltte ony ennalhds tacrsanen in yield 
with increasing projectile energy beyond this consistent with the 
origin of these fragments in a high deposition energy process. The 
yields of n-rich fragments (80< or =A< or =145) are energy in- 
dependent from 1—20 GeV consistent with their origin in low 
energy fission of a uranium-like species. The n-deficient fragments 
(80< or =A< or =145) have excitation functions consistent with 
ae es oe eens oe or high energy fission proc- 

ess. (At a “°C projectile energy of 1.0 GeV, the n-deficient frag- 
ments appear to originate primarily from a fission rather than a 
spallation process.) The excitation functions of the heavy fragments 
with 60< or =A< or =200 are similar to those of the light frag- 
ments. No large yields of these fragments were observed for any 
system studied, contrary to a previous report. Both the intranuclear 
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cascade model and the nuclear firestreak model satisfactorily pre- 
dict the observed yields of fragments with A> 60, indicating that 
the general pattern of yields of these fragments is governed by the 
excitation energy deposited in the nucleus during the first step of 
the reaction and the geometry of the collision. 


19482 Theoretical estimates of the rates of radioactive 
decay of radium isotopes by ‘*C emission. Shi, Y.; Swiatecki, 
W.J. (Nuclear Science Division, Lawrence Berkeley Labo- 
ratory, University of California, Berkeley, California easy 
Physical Review Letters; 54: No. 4, 300-301(28 Jan 1985). 
Contract AC03-76SF00098. 

The measured branching ratios for the decays of /sup 
222,223,224/Ra by alpha or ‘*C emissions can be accounted for 
within a factor of 10 in terms of the ratios of Gamow penetrabilities 
through potential-energy barriers consisting of a Coulomb repul- 
sion, the nuclear proximity attraction, and an interpolation between 
the configuration of tangent fragments and the configuration of the 
parent nucleus. 


19483 Emission probabilities and energies of y-ray transi- 
tions from the decay of **U. Helmer, R.G.; Reich, C.W. 
(idaho National Engin Lab., Idaho Falls (USA)). 
International Journal of val of Appt ied Radiation and Isotopes; 35: 
No. 8, 783-786(Aug 1984). 

To aid in the precise quantitative assay of ***U by means of 
y-ray spectrometry, we have remeasured the emission probabilities 
of the y radiation associated with its decay. The decay-rate calibra- 
tion was based on the calibration of a standard solution by the U.S. 
National Bureau of Standards. The y-ray emission rates and ener- 
gies were measured with calibrated Ge spectrometers. The energy 
values obtained for six prominent y-rays are 25.509+-0.009, 
84.221+-0.004, 143.768+-0.003, 163.357+-0.003, 185.722+-0.004 
and 205.318-+-0.004 keV and the y-ray emission probabilities deter- 
mined for the five lines above 50 keV are 6.84+-0.10, 11.01+-0.08, 
5.12+-0.04, 57.2+-0.5 and 4.96+-0.05 photons per 100 decays, re- 
spectively. The yy rays at 25 and 84 keV are produced in the decay 
of the 25-h daughter, ***Th, while the others are from the decay of 
_t: 


19484 237NP(N,2N) /SUP 236M/ /SUP G/ NP isomer 
ratio calculations. Gardner, D.G.; Gardner, M.A.; Hoff, 
R.W. (Lawrence Livermore National Laboratory, P.O. Box 
808, Livermore, CA 94550). Transactions of the American 
Nuclear Society; 47: 430-431(1984). (CONF-841105—). 

From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; Washington, DC, USA (11 Nov 
1984). 


19485 Multilevel analysis of the low-energy **°Pu cross 
sections. de Saussure, G.; Macklin, R.L.; Perez, R.B. (Oak 
Ridge National Laboratory, Oak Ridge, ‘TN 37830). Trans- 
actions of the American Nuclear Society; 47: 428-430(1984). 
(CONF-841105—). 

From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; Washington, DC, USA (11 Nov 
1984). 
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19486 (BONN-HE—84-19) Nuclear effects in inclusive 
pion photoproduction and in nucleon decay experiments. 
Mecking, B.A. (Bonn Univ. (Germany, F.R.). or 
lisches Inst.). Aug 1984. 12p. NTIS (US Sales Only), PC 
A02/MF AO1. File Number E85 780764. 

The influence of pion scattering and absorption on the effi- 
ciency of nucleon decay detectors is calculated using an intranu- 
clear cascade code. The method has been tested using data on in- 
clusive pion photoproduction. 
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19487 (CONF-840708—1) Nonrelativistic theory of 
heavy-ion collisions, G. (Tennessee Univ., Knox- 
ville (USA). t. of Physics; Oak Ridge National Lab., 
TN (USA)). 17 Jul 1984. Contract AC05-840OR21400. 38p. 
NTIS, PC A03/MF A0Ol; GPO Dep. File Number 
DE85007538. 

From International school of heavy ion physics - frontiers in 
nuclear dynamics course; Erice, Trapani, Italy (16 Jul 1984). 

A wide range of phenomena is mn aly GO 180) 
sions, calling for a comprehensive theory based on fundamentai 
principles of many-particle quantum mechanics. At low energies, 
the nuclear dynamics is controlled by the mean field, as we know 
from spectroscopic nuclear physics. We therefore expect the com- 
prehensive theory of collisions to contain mean-field theory at low 
energies. The mean-field theory is the subject of the first lectures in 
this chapter. This theory can be studied quantum mechanically, in 
which form it is called TDHF (time-dependent Hartree-Fock), or 
classically, where the equation is called the Vlasov equation. 25 ref- 
erences, 14 figures. 


19488 (CONF-8405231—10) Boson degrees of freedom in 

Fermion many-body systems. Guidry, M.W.; Wu, C.L.; 

Feng, D.H. (Tennessee Univ., Knoxville (USA). 

Ph bt verse Jilin Univ., ‘hun (China); Drexel Univ., 
i are (USA)). 1984. Contract AS05-76ER04936. 

i4p. NES A02/MF A01; GPO Dep. File Number 


From aia workshop on in boson-boson 
and boson-fermion systems; Gull Lake, MI, USA a May 1984). 

We discuss the application of the Composite Particle Repre- 
sentation and Boson-Fermion Hybrid Representation to Boson be- 
havior in Fermion Systems. 5 references, 4 figures. 


19489 (DOE/ER/40048—13-P4) Photon and di-lepton 
emission from the quark-gluon plasma: some consider- 
ations. McLerran, L.D.; Toimela, T. i Univ., Se- 
attle (USA). t. of Physics). 1984. Contract AC06- 
81ER40048. 6lp. S, PC A04/MF A01; GPO Dep. File 
Number DE8 835. 

The emission rates for photons and di-leptons from a quark- 
gluon plasma is related to the thermal expectation value of an elec- 
tromagnetic current-current correlation function. This correlation 
function possesses an invariant tensor decomposition with structure 
functions entirely analogous to W: and Ws of deep inelastic scatter- 
ing of leptons from hadronic targets. The thermal scaling properties 
of the appropriate structure functions for thermal emission are de- 
rived. The thermal structure functions may be computed in a weak 
coupling expansion at high plasma temperature. The rates for ther- 
mal emission are estimated, and for di-leptons, the thermal emis- 
sions rate is argued to dominate over the Drell-Yan process for di- 
lepton masses 600 MeV < M < 1 to 2 GeV using conservative 
estimates of the plasma temperature. We argue that higher tempera- 
tures are entirely possible within the context of the inside-outside 
cascade model of matter formation, perhaps temperatures as high as 
500 to 800 MeV. If these high temperatures are achieved, the maxi- 
mum di-lepton masses arising from thermal emission are argued to 
be 5 GeV. Signals for thermal emission are presented as the relative 
magnitude of invariant thermal structure functions, thermal scaling 
relations, and transverse momenta of thermal di-lepton pairs in- 
creasing with and proportional to the di-lepton pair mass. The 
transverse mass spectra is given for a high temperature plasma. The 
dependence of the spectra of thermal emission upon the existence 
of a first phase transition is studied. We argue that if there is a first 
order phase transition, as beam energy or nuclear baryon number is 
raised through the threshold for production of a plasma, the rate 
for photon or di-lepton emission might dramatically increase. 


19490 (GSI—84-9) Description of relativistic nucleus-nu- 
cleus collisions in a field theoretical model. Theis, J. (Gesell- 
schaft fuer Schwerionenforschung m.b.H., Darmstadt (Ger- 
many, F.R.); Frankfurt Univ. (Germany, FR). oa 1984. 
232p. (In German). NTIS Sales Only), PC All/MF 
AO1. File Number DE857807 

For the purpose of ccm high energy heavy-ion collisions 
a self-consistent theory of relativistic nuclear fluid-dynamics cou- 
pled to classical meson fields is developed. The essential difference 
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to the conventional fluid dynamic description arises from the cou- 
pling of meson fields to the nuclear fluid and from the non-linear 
relation for the effective baryon mass leading to a relativistic self- 
consistent description for the nuclear equation of state. The effects 
of different equations of state resulting from linear and nonlinear 
mean field approaches are studied in the event-by-event kinetic 
flow analysis of heavy ion collisions. The predictions for the sym- 
metrical system Nb(Esub(Lab)=400 MeV/N)Nb are in good agree- 
ment with the experimental 47-data. Investigating the phase struc- 
ture in the linear mean field approach a phase transition occuring at 
Tapprox.=200 MeV for chemical potential »=0 was found in this 
model. This transition is similar to recent QCD predictions. The 
model indicates a further phase transition at Tapprox.=20 MeV 
(baryon fluid to gas). There is, however, no correct description of 
the compressibility of nuclear matter in the linear mean field model. 
The extension to nonlinear scalar meson interaction allows for a 
correct description of the bulk properties of nuclear matter. It was 
found though that the phase transition is always present for reason- 
able values of the coupling constants. 


19491 py Ey psa one gms A link be- 
tween giant vibrations and 
W. (Gesellschaft fuer Sch 
stadt (Germany, F.R.)). Aug ng 1984 ap NF-840299—2). 
NTIS (US Sales Only), PC AOl. File Number 
DE85750518. 

From Winter school on fundamental nuclear physics; Tri- 
este, Italy (7 Feb 1984). 

With 40 refs. 

Elastoplasticity of finite Fermi systems results from a non- 
markovian coupling between collective and intrinsic degrees of 
freedom and subsequent equilibration essentially due to two-body 
collisions. Within a transport-theoretical approach referred to as 
dissipative diabatic dynamics (DDD), elastoplasticity forms the link 
between giant vibrations and overdamped motion of nuclei. Observ- 
able effects resulting from this non-markovian behaviour in nucleus- 
nucleus collisions are discussed. 


19492 eee =“ 


density fluctuations in 
quark matter formation. Biro ; Bondorf, J.P. (Gesell- 
schaft fuer Schwerionenforsch hung mb Darmstadt (Ger- 


many, F.R.)). 1984. S (US Sales Only), PC 
A03/MF AO01. File Number DE85750526. 

In the framework of a unified transport model of dilute and 
superdense baryon systems we investigate finite size effects on the 
phase transition between dilute and superdense phases. We calculate 
the superdense blob formation probability and lifetime in the dilute 
phase meeting two outstanding dense parts of colliding heavy ions. 
Through this fluctuative blob formation signatures of quark matter 
may be shown up in moderately energetic heavy ion reactions too. 


a Relativistic nucleus-nucleus 
collisions. Lo pop lon (Gesellschaft fuer ae ae 
chung m.b.H., Darmstadt (Germany, F.R.)). Oct 1984. 2 
(CONF- -840789—8). NTIS (US Sales Only), PC A03, 
AO01. File Number DE85750774. 

From International conference on particles and nuclei; Hei- 
delberg, F.R. Germany (30 Jul 1984). 

Recent investigations of relativistic heavy ion collisions are 
reviewed. In particular, use of 4 mw detector systems, Streamer 
Chamber and Plastic Ball, has yielded insight into the mechanisms 
of thermal and chemical equilibrium establishment at Bevalac and 
Dubna energies, as required for the formation of compressed fire- 
ball matter. Hydrodynamical flow of high density matter, and the 
total pion yield are established as primordial probes of the high 
density stage. First information is discussed about the nuclear 
matter equation of state. Towards higher energies, the conditions 
for quark matter formation are examined. First observations, in 
cosmic ray reactions, of extremely high mean transverse momenta, 
agree with predictions concerning possible signatures of a phase 
transition. 





oe Decay of the vacuum in heavy 

as = Mueller, B ar fuer Schwerionen- 
it (Germany, F.R.)). Oct 1984. 

x ol 2p. (Ce NE 8081391, CONF-840882—4). NTIS (US 
ly), PC A03/MF AOl. File Number DE85750791. 

From INS-RIKEN international symposium on heavy ion 

Ti J Aug 1984 
phi Tote J Pict tacen a Ma state becomes unstable 
in very strong electric fields of nuclei with Z>173 and decays into 


(U+U, a cc) fra period of 1° sor mre Recent exper. 
imental results revealing line structures in the positron spectra ob- 
served in these collisions are discussed and their implications for 
quantum electrodynamics and nuclear physics are pointed out. 


19495 (KF—43, pp a Pg gg in the mcf 
us-nucleus collision. 


G.; Baican, B.; Schop 
E. 1983. (In German). s ws Sales Only), PC A08 
AOl. File Number DE8575048 

Published in summary form yr 
In IKF annual report 1983. 


19496 ie cee —< Fda transition in the 
baryon rich (Lawrence Livermore 
National cA CA (U _ ne Fone Contract W-7405- 
ENG-48. 22p. (CONF 8410210 10). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85007978. 

From 7. high energy heavy ion study conference; Darm- 
stadt, F.R. Germany (8 Oct 1984). 

The implications of nuclear matter equation of state measure- 
ments for a quark matter phase transition are discussed. The possi- 
bility of detecting such a phase transition by looking for changes in 
the pattern of collective flow associated with heavy ion collisions is 
pointed out. 18 references, 8 figures, 3 tables. 


19497 Kaons and quark-gluon plasma. Glendenning, 

N.K.; Rafelski, J. (Nuclear Science Division, Lawrence 

ny’ University of California, Berkeley, 

California 94720 and Department of Physics, University of 

wn, Rondebosch 7700, Capetown, South Africa). 

Phusical R Review [Section] C: Nuclear Physics; 31: No. 3, 823- 
827(Mar 1985). Contract AC03-76SF00098. 

The relative multiplicity abundance K*/a* and K*/p* aris- 
ing in quark-gluon plasma formed in high energy nuclear collisions 
is determined. It is shown how these ratios assist in discriminating 
between various reaction channels. 


19498 ee or See 
ward glory scattering, Canto, L.F.; Donangelo, R.; Hussein, 
M.S. (Instituto de Fisica, Universidade Federal do Rio de 
Janeiro, Rio de Janeiro, RJ, Brasil). Physical Review [Section] 
C: Nuclear Physics; 31: No. 3, 910-914(Mar 1985). 

The effects on the forward glory enhancement of Ao/sub 
T/equivalento/sub R/- f [(do/sub Ruth//d0)-(do/dQ)]d0, 
where o/sub R/ is the total reaction cross section, arising from the 
static deformation of the target in heavy-ion elastic scattering, are 
investigated. Within a sudden-limit calculation, it is found that the 
deformed nuclear field merely reduces the amplitude of the energy 
oscillation of Ao:/sub T/, without inflicting noticeable change in 
the period. Calculation was performed for several light heavy-ion 
systems. 


19499 Lee-Wick abnormal phase transition in relativistic 
nuclear field model. Glendenning, N.K. (Lawrence Berkeley 
Lab., CA (USA)). Physics Letters, [Section] B; 144: No. 3/4, 
158-162(30 Aug 1984). 

A Lee-Wick abnormal phase transition exists in a relativistic 
nuclear field theory that is simultaneously compatible with nuclear 
matter properties. The phase transition is first order. The phase dia- 
gram is calculated and the abnormal phase lies below the expected 

region. to the Rank-Hugoniot shock rela- 
tion, the abnormal phase is accessible at total center-of-mass energy 
per nucleon of 2-4 GeV. 
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19500 Multinucleon captures of slow antiprotons in com- 
se nuclei and a search for the H dibaryon. Condo, G.T.; 

W.M.; Handler, (Tennessee Univ., Knoxville 
USA), Phy Coke, H.O. (Oak Ridge National 
. TN (US. — Div.). Physics Letters, {Section} B; 
ide "No. 1/2, 2 2902 Aug 1984). 

From a sample of 80,000 antiproton annihilations in complex 
nuclei, a search has been made for those multinucleon reactions 
which would result in the production of two units of strangeness. 
No example of such processes has been found, leading to upper 
limits for the frequencies of production of final states containing 
2GAMMA*, 2K* 2K- GAMMA% or the H dibaryon of (1-5) x 107¢ 
per anti p annihilation. 


6540 Radiation And Shielding Physics 


REFER ALSO TO CITATION(S) 18069, 19428, 19544 


19501 (IKF—43, pp 32-34) Charge distributions of mole- 
cule fragments after traversing through thin solid targets. 
Schramm, R.; Hofmann, D.; Koschar, P.; Kemmler, J.; 
Frischkorn, HJ; Groeneveld, K.O. 1983. (In German). 
NTIS (US Sales Only), PC A08/MF A011. File Number 
DE85750485. 

Published in summary form only. 

In IKF annual report 1983. 


19502 (LA-UR—84-3902) Nonlinear DSA _ difference 
schemes for radiative transfer applications. Clark, B.A. (Los 
Alamos National Lab., NM (USA)). 1985. Contract W- 
7405-ENG-36. 15p. (CONF-850411—4). NTIS, PC A02/ 
MF AOl; 1; GPO . File Number DE85005729. 

From International meeting on advances in nuclear engineer- 
ing computational methods; Knoxville, TN, USA (9 Apr 1985). 

A new 3-point nonlinear difference scheme for Diffusion 
Synthetic Acceleration of the radiation transport equation is de- 
scribed. The new scheme is compared with standard 1-point 
method on two test problems. In addition, the two DSA methods 
are used to accelerate a variety of discrete-ordinates difference 
schemes. The methods are very effective in accelerating the con- 
vergence of the transport iteration. Each of the DSA methods is 
accelerated by grey, or one-group, diffusion acceleration equation, 
which is also successful in increasing efficiency. The new 3-point 
method is at least 50% faster than the 1-point DSA method, the 
advantage grows with increasing difficulty of the problem and 
tighter convergence criteria. The new acceleration method reduces 
computer time by at least 1 order of magnitude compared to unac- 
celerated calculations. 


19503 (LA-UR—84-3928) Projected discrete ordinates 
methods for numerical transport problems. Larsen, E.W. 
(Los Alamos National Lab., NM MUSA). 1985. Contract 
W-7405-ENG-36. 14p. (CONF-850411—5). NTIS, PC A02/ 
MF AO; 1; GPO oa. File Number DE85005632. 

From International meeting on advances in nuclear engineer- 
ing computational methods; Knoxville, TN, USA (9 Apr 1985). 

A class of Projected Discrete-Ordinates (PDO) methods is 
described for obtaining iterative solutions of discrete-ordinates 
problems with convergence rates comparable to those observed 
using Diffusion Synthetic Acceleration (DSA). The spatially discre- 
tized PDO solutions are generally not equal to the DSA solutions, 
but unlike DSA, which requires great care in the use of spatial dis- 
cretizations to preserve stability, the PDO solutions remain stable 
and rapidly convergent with essentially arbitrary spatial discretiza- 
tions. Numerical results are presented which illustrate the rapid 
convergence and the accuracy of solutions obtained using PDO 
methods with commonplace differencing methods. 
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19504 (LA-UR—84-3953) Linear-discontinuous Galerkin 
approximation for the continuous-slowing-down operator. 
Lazo, M.S.; Morel, J.E. (New Mexico Univ., Albuquerque 
(USA). Dept. of Chemical and Nuclear Engineering: Los 
Alamos National Lab., NM (USA)). 1985. Contract W-7405- 
ENG-36. 19p. (CONF-85041 1—6). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE85005575. 

From International meeting on advances in nuclear engineer- 
ing computational methods; Knoxville, TN, USA Qg Apr 1985). 

A linear-discontinuous Galerkin treatment is eloped for 
the continuous-slowing-down operator. Multigroup Legendre coef- 
ficients are derived which allow this treatment to be implemented 
in standard S/sub n/ codes. A synthetic acceleration scheme is de- 
veloped to accelerate the outer iterations required by this treat- 
ment. A computational comparison between a first-order multi- 
group treatment, the diamond-difference treatment, and the linear- 
discontinuous treatment is given. 13 references, 6 figures. 


19505 (SLAC-PUB—3528) Wake fields and wake field 
acceleration. Bane, K.L.F.; Wilson, P.B.; Weiland, T. (Stan- 
ford Linear Accelerator Center, CA (USA); Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany, 
F.R.)). Dec 1984. Contract AC03-76SF00515. 28p. (CONF- 
8307126—5). NTIS, PC A03/MF A01; GPO Dep. File 
Number DE85008054. 

From 3. annual summer school on high energy accelerators; 
Upton, NY, USA (6 Jul 1983). 

In this lecture we introduce the concepts of wake fields and 
wake potentials, examine some basic properties of these functions, 
show how they can be calculated, and look briefly at a few impor- 
tant applications. One such application is wake field acceleration. 
The wake field accelerator is capable of producing the high gradi- 
ents required for future very high energy e* e~ linear colliders. The 
principles of wake field acceleration, and a brief description of ex- 
periments in progress in this area, are presented in the concluding 
section. 40 references, 27 figures. 


19506 Density effect for the ionization loss of charged 
particles in various substances. Sternheimer, R.M.; Berger, 
M.J.; Seltzer, S.M. (Department of Physics, Brookhaven 
National Laboratory Upton, New York 11973). Atomic Data 
and Nuclear Data Tables; 30: No. 2, 261-272(Mar 1984). 
Contract AC02-76CH00016. 

The density-effect correction 5(8) for the ionization energy 
loss of charged particles has been evaluated as a function of the 
particle velocity for a total of 278 substances, including 98 cases of 
elements of the periodic table (12 gases and 86 condensed materials, 
including liquid hydrogen and graphite of three different densities) 
and 180 chemical compounds and substances of biological interest 
(13 gases and 167 liquid or solid substances). In the calculations, up- 
to-date values of the mean excitation potential I and of the atomic 
absorption edges hv/sub i/ were employed as input data for the 
general equations for 5(8) previously derived by Sternheimer. 
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REFER ALSO TO CITATION(S) 18068, 19018, 19153, 19154, 19157, 19428 


19507 (AIF/NESP—030) Dosimetry and recordkeeping 
implications of the revisions to 10 CFR 20. Booth, 
L.F.; Bronson, F.L.; Groth, D.W. tion Management 
Corp., Northbrook, IL (USA)). Jan 1985. 168p. Atomic In- 
dustrial Forum, Inc., 7101 Wisconsin Ave., Bethesda, MD 
20814-4805. File Number T1I85901149. 

The US Nuclear Regulatory Commission (NRC) is currently 
drafting extensive revisions to 10 CFR 20, Standards for Protection 
Against Radiation. The proposed revisions are intended to modern- 
ize the rule and bring it in line with the most recently published 
versions of ICRP Reports 26 and 30. Adoption of the proposed 
new 10 CFR 20 in its present form would force extensive and 
costly changes in the internal dosimetry and recordkeeping pro- 
qrame at NC licensed Gecliities. This study exensines in sodas etal 
the technical, procedural and cost implications of the proposed 
changes in these areas for nuclear power plants and fuel fabrication 
facilities. This report concludes that the proposed revisions will 


65 PHYSICS. 
6550 Medical Physics 


correct minor inconsistencies and errors in the present version of 1 
CFR 20 and provide for somewhat better tracking of dose. 
er, the cost of implementing and maintaining the new hardware and 


improve ways of decreasing external exposure. 


19508 eee Eee mae 
ation protection research ea, ee 
ae ee One 


Bonn (Germany, F.R.)). —— — 173. 
(CONF- 8405263). NTIS (UU os ae PC aoa 
AO1. File Number DESSTSONT, 

From Information meeting on radiation protection research; 
Bonn, F.R. Germany (30 May 1984). 

The nine papers covered by this report deal with issues such 
as the necessity to develop new methods in dosimetry, the effects 
of the type of chemical compound on biokinetic processes, and the 
introduction of the prenatal stage of development as a risk group 
within the exposure evaluation system set up by radiation protec- 
i personnel dosimetry, a new Albedo dosemeter has 
been developed. The discussion of difficulties encountered in the in- 
terpretation and statistical evaluation of measured doses leads to the 
problem of measuring accuracy. Also, recent findings of the Thoro- 
trast study are presented. Within the framework of biokinetics stud- 
ies, the problem of how and to what extent results of animal experi- 
ments can be applied to man is discussed. 

19509 Sah 9-16) ge gy of radi- 
ation protection the 

Streffer, C. Oct 1984. (in German). NTIS (US § Seles Only), 
PC A08/MF AOl1. File Number DE85750777 
8405263—). 

From Information meeting on radiation protection research; 
Bonn, F.R. Germany (30 May 1984). 

The author presents examples from practical radiation pro- 
tection showing how a better knowledge of sources of 
radiation exposure or exposure in the environment, and of the risks 
involved, can lead to improved protection in the application of ion- 
izing radiation. Of importance is a good knowledge of the dose-re- 
sponse relationship in the low-dose range. This type of information 
will probably be available only from radiobiological experiments on 
the mechanisms of carcinogenesis, as data are un- 
likely to offer the required insight into the problem. 


19510 (BMI—1984-048, pp SE eee 
diation protection research sponsored by the Federal German 
Home Office. Hardt, H.J. Oct 1984. (In German). NTIS 
(US Sales Only), PC A0O8/MF AOl. File Number 
DE85750777. (CONF-8405263—). 

From Information on radiation protection research; 
Bonn, F.R. Germany (30 May 1984). 

Major tasks of the radiation protection research work lie in 
the field of monitoring and analysing the natural and artificial radi- 
ation exposure, of radiation protection engineering including dosim- 
etry and radiation detection and measurement, of radio-ecology, 
and in the medical sector where studies on the somatic and genetic 
effects of ionizing radiation are investigated. Another important 
task is emergency planning for nuclear installations. 


= (BMI—1984-048, pp be ng Progress in the field 
f radiation detection techniques and of . Wi 


agner, 
S.R. Oct 1984. (in German). NTIS (US Sales Only), PC 
A08/MF AO0Ol. File Number DE85750777. (CONF- 
8405263—). 
From Information m on radiation protection research; 
Bonn, F.R. Germany (30 May me 
After an interpretation of the objectives of radiation protec- 
tion measurements, the significance of the interaction processes of 
radiation with matter is pointed out. From there, and restricting to 
external radiation exposures, the quantities of measurement used 
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hitherto are explained as well as the different situations in area and 


trons and mixed radiation fields are discussed. Finally, the necessity 
is stressed, to perform critical intercomparisons with the various 
methods of radiation protection measurements in order to be able to 
draw consequences for the practice. 


19512 Se 
and track. 


106-113) Boron-10 analysis by 
— mms 


1, Gecniiiwen ational Lab., Upton, NY). 1982. 

NTIS, PC A17/MF AOL ile Number i DE84017247. 
(CONF-8310253—). 

From Symposium on neutron capture therapy; Boston, MA, 

“ee 

to predict the efficacy of boronated compounds for 

sicsinia petiain eis Soeltte te 6 eetnaiey Gk tae ean ane 

centration in tissues be known. Boron analysis via detection of the 

ee men ne 

reliable technique. Two prompt-y facilities developed at BNL are 

described. One, at the 60-MW High Flux Beam Reactor (HFBR), 


was constructed at Brookhaven's 5-MW Medical Research Reactor 
(MRR) and uses conventional shielding to provide an on-line boron 
analysis facility adjacent to beams designed for neutron capture 


detecting ng amounts of boron is described. Thus it is possible to 
measure the boron content in small amounts (mg samples) of anti- 
bodies, or boron uptake in cells grown in tissue culture. 


19513 (BNL—51730, pp 1-12) Enhancement of tumor 
dose via neutron beam filtration and dose rate, and the effects 
of these parameters on minimum boron —s Fairchild, 
R.G.; Bond, V.P. (Brookhaven National Lab., Upton, NY). 
1982. NTIS, PC Al7/MF A0O1. File Number * DBswci 724) 
(CONF-8310253—). Contract AC02-76CH00016. 

From Symposium on neutron capture therapy; Boston, MA, 
USA (12 Oct 1983). 

Calculations are made of the minimum boron content in 


Sassin Ap satiiahee: Atee Gtnshed- thaw 1 liber Uinced 
effect). The effects of repair are evaluated, in anticipation of boron- 
ated biomolecules having selective and long-term binding to tumor 
a protracted irradiations. Pure epithermal neutron 
beams (free of significant fast neutron and yy contamination) are 
found to offer major advantages, particularly when the effects of 
repair are included. The various boron compounds being investigat- 
ed for NCT are evaluated on the basis of necessary minimum boron 
content in tumor. 


19514 > eat me pp 14-25) Filtered-beam dose dis- 
tributions for boron neutron 


capture of brain tumors. 
McGregor, B.J.; Allen, B.J. (Lucas Heights Research Lab- 
oratories, Sutherland, Australia). 1982. S, PC Al7/MF 
A01. File Number DE84017247. (CONF-8310253—). 


From Symposium on neutron capture therapy; Boston, MA, 


USA (12 Oct 1983). 

The variation of RBE dose in brain tissue has been calculat- 
ed as a function of depth for filtered reactor neutron beams from 
thermal to above 100 keV. Concentrations of *B in the tumor 
greatly enhance the tumor dose relative to that for normal tissue. 
The optimum dose-depth distributions are obtained with a 6-keV 


neutron beam. In the brain tissue model for a tumour concentration. 


of 40 pg *B/g, the half-dose-depth is 7 cm, and the maximum use- 
able depth is 10 cm for a tumor/tissue boron concentration of 10. 
For these conditions, an average tumor dose enhancement of ~3 is 
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19515 (BNL—S51730, 57-66) Design study of facilities 
for boron neutron capture y. Oka, Y.; An, S. (Univ. of 
Tokyo, Japan). 1982. NTIS, PC "A17/MF A01. File Number 
DE84017247. (CONF-8310253—). 

From Symposium on neutron capture therapy; Boston, MA, 
USA Oct 1983). 

One of the authors organized a research group on boron 
neutron capture therapy (BNCT) during 1975 to 1979. The results 
of the research were summarized in two Japanese reports. It was 
concluded in 1976 that a nuclear reactor facility was required for 
developing BNCT and related research. Conceptual design of the 
facility was performed according to consultation among the group 
members, and is reported here. The optimum neutron energy for 
BNCT is shown to be between 10eV and 500eV. 


a aod pp 67-76) Mixed dose distributions 
of fast neutrons and boron neutron 
con rae. 7 YAYOI. Wakabayashi, H 
H. (Univ. of Tokyo, j i 
are PC All AOl. File Number D 17247. 
(CONF-8310253—). 

From Symposium on neutron capture therapy; Boston, MA, 
USA (12 Oct 1983). 

In our efforts to develop boron neutron capture therapy 
(BNCT), thermal neutron based research and therapy have been 
conducted with some success. Thermal neutrons, however, are 
rather limited in penetration into tissue, and therefore deep-seated 
tumors are outside the scope of BNCT. Doctors are, thus, request- 
ing a specific medical reactor which can provide intense intermedi- 
ate neutrons. Neutrons, born as fast fission neutrons, undergo mod- 
eration into thermal neutrons through intermediate energy regions 
in moderating media. Without a specifically designed powerful in- 
termediate neutron source reactor, it is usually difficult to form a 
usable intermediate neutron flux with little photon contamination 
for deep-seated tumor BNCT. A new approach between fast neu- 
tron therapy and BNCT would be possible by employing a fast 
neutron source reactor like YAYOI. In this paper, results obtained 
with a water phantom and an anthropomorphic phantom are dis- 
cussed. 


19517 (BNL—51730, pp 88-98) Preliminary dosimetry 
studies of the MIT reactor (MITR-ID) medical facility. Ash- 
tari, M.; Brownell, G.; Forrest, M. (Univ. of Kentucky, 
Lexington ). 1982. NTIS, PC A17/MF AO1. File Number 
DE84017247. (CONF- 8310253—). 

From Symposium on neutron capture therapy; Boston, MA, 
USA “ Oct 1983). 

dosimetry of BNCT requires a variety of diverse experi- 

mental eee because a wide variety of radiation components 
is involved. A conventional method in mixed field dosimetry in- 
volves the use of two ionization chambers with different relative 
neutron sensitivities. A tissue equivalent ionization chamber flushed 
with a tissue equivalent gas (TE), has approximately the same sensi- 
tivity to y rays as to neutrons, while a graphite walled chamber 
(GG) flushed with CO, gas is primarily sensitive to y rays. Owing 
to extensive therapy studies with fast neutrons around the world, 
fast neutron and y sensitivity factors for TE and GG chambers 
have received considerable attention. Unlike most neutron therapy 
modalities, BNCT calls for a radiation beam which is primarily 
composed of thermal neutrons. Therefore a series of experiments 
was planned to evaluate the thermal neutron sensitivity of the TE 
and GG chambers to thermal neutrons. These experiments focused 
on the comparison of the dose components and depth distribution 
of the two beams. 


19518 (BNL—51730, pp 114-119) Remarks on the opti- 
mization of incident neutron energy for neutron capture ther- 
apy. Morstin, K.; Kawecka, B.; Feinendegen, L.E. (Nuclear 
Research Center Juelich GmbH, West Germany). 1982. 
NTIS, PC A17/MF A0Ol. File Number DE84017247. 
(CONF-8310253—). 

From Symposium on neutron capture therapy; Boston, MA, 
USA (12 Oct 1983). 

Apart from the crucial biochemical problem with specific 
loading of tumor cells with absorbing nuclei (7°B or *Li), the 
proper choice of incident neutron energy seems to be of essential 
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importance in neutron capture therapy. Thermal neutron beams 

have mostly been applied till now, even though superiority of 

epithermal or even intermediate neutrons has already been suggest- 

ed. In spite of some comparative studies of slow neutron beams 

from different assemblies, quantitative optimization of the incident 

neutron energy for the sake of neutron capture therapy has not yet 
performed. 


Se Neutron dosimetry using parti- 
tracks in solids: an Fleischer, R.L.; 
Turner, L.G.; Pusstebe, | H.G.; Schraube, H. (General Elec- 
tric Co., Schenectady, NY (USA). Oct 1983. 8p. Technical 
Information Ex Bldg. Room 321, shenectady, 
NY 12345. File Number T18 201176 
Comparison of two nuclear track methods of dosimetry for 
fast neutrons shows similar uncertainties for manual counting of 
etched tracks as for electrochemical read-out by a commercial serv- 
ice. The standard deviation is ~ 30% under rigorous specification 
of conditions - i.e., monoenergetic neutrons and minimum neutron 
scattering. Because uncertainty of this magnitude or greater is 
common to most methods, such doses should not be quoted to 
higher precision. 16 references, 6 figures, 2 tables. 


19520 (UCD—472-129, pp eos Beta nee with 
liquid : variation of 


scintillation distribution as 
a function of attenuation. Parks, N.J.; Mishra, A.C. Jul 1984. 
NTIS, PC A09/MF A01. File Number DE85002688. 

In Annual report, fiscal year 1983. 

The variation of the average energy, E, of the beta decay 
energy distribution as a function of attenuation has been measured 
for Sr-90, Y-90, and P-32 with a liquid scintillation system. Results 
are compared with Brownell’s classic work with a 180° uniform 
magnetic field spectrometer. 3 references, 2 figures. 


(UCRL—50007-83, pp 9-20) Calculating spectra 
rates Co Prevo, C.T. 15 Jun 1984. 
NTIS, PC A05/MF AO01. File Number DE85001434. 

In Hazards Control Department annual technology review, 
1983. 

The spectra and dose rates at various locations in the Haz- 
ards Control Co irradiation pool were calculated. The calcula- 
tions were performed using the radiation transport code, 
MORSE76L. 


19522 (UCRL—50007-83, pp 68-72) Manag sci of cal- 
culated neutron spectrum and outa equivalent from NBS and 
LLNL 15-cm D.O spheres. Prevo, or 15 Jun 1984. NTIS, 
PC A05/MF AO1. File Number DE85001434. 

In Hazards Control Department annual technology review, 
1983. 

The neutron spectra and dose-equivalent for National Bureau 
of Standards (NBS) and Lawrence Livermore National Laboratory 
(LLNL) 15-cm DO spheres were compared. First, MORSE calcu- 
lations of the NBS sphere were compared to OS5R calculations. 
Second, MORSE calculations of the LLNL sphere were compared 
to MORSE calculations of the NBS sphere. 


19523 (UCRL—50007-83, pp 73-78) Programs for calcu- 
lating B Prevo, C.T. 15 Jun 1984. NTIS, PC A05/ 
MF AO1. File Number DE85001434. 

In Hazards Control Department annual technology review, 
1983. 

Several programs have been written to calculate 8 spectra 
given the atomic number of the daughter and the transition energy. 
Two methods of obtaining Fermi function values are discussed and 
compared. 


19524 (UCRL—52000-84-11, PP 25-36) New radiation 
dosimetry estimates for Hiroshima and Nagasaki. Nov 1984. 
NTIS, PC A03/MF A01. File Number DE85004358. 

In Energy and Technology Review. 

Earlier studies of radiation dosimetry for atomic-bomb survi- 
vors at Hiroshima and Nagasaki attributed differences in leukemia 
mortality rates between the two cities to corresponding differences 
in neutron dosage levels. A high value of estimated neutron relative 
biological effectiveness (RBE, or level of biological damage caused 


aaiisls seemed 4 Gcns-aeaeaaeeh oe panes een 
quent evidence, discussed here, tends to confirm our analysis within 
the prevailing uncertainties. As a result, the utility of data on 
atomic-bomb survivors in evaluating radiation safety standards is 
problematic. 
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19525 (DOE/ER/40048—10-P4) Gauge invariance and 
fractional quantized Hall effect. Tao, R.; Wu, Y.S. (Wash- 
ington Univ., Seattle (USA). + of Physics). 1984. Con- 
tract AC06-81ER40048. 9p S, PC A02. File Number 
DE85007832. 

It is shown that gauge invariance arguments imply the possi- 
bility of fractional quantized Hall effect; the Hall conductance is ac- 


ground state can only produce the integral 
quantized Hall effect. 12 references. 


19526 (DOE/ER/40048—28-P4) Quantized Hall con- 
ways Wr, jee SSA). Dest at Pine: 
u, ashington Univ., Seattle Dept. of Ph 
ics). Oct 1984. Contract AC06-81ER40048. 17p. NTIS, 
A02/MF A01; 1; GPO Dep. File Number DE85007796. 
Whenever the Fermi level lies in a gap (or mobility gap) the 
bulk Hall conductance can be expressed in a topologically invariant 
form showing the quantization explicitly. The new formulation gen- 
eralizes the earlier result by TKNN to the situation where many 
body interaction and substrate disorder are also present. When ap- 
plying to the fractional quantized Hall effect we draw the conclu- 
sion that there must be a symmetry breaking in the many body 
ground state. The possibility of writing the fractionally quantized 
Hall conductance as a topological invariant is also carefully dis- 
cussed. 19 references. 


19527 (DOE/ER/45000—1-Vol.22-Pt.3) Materials Re- 
search Society symposia es. Volume 22. High pres- 
sure in science and oe ae II, Homan, C.; Mac- 
Crone, R.K.; Whalley, E. (eds.). Research Socie- 
ty, University Park, PA (USA)). 1984. Contract FG02- 
83ER45000. 395p. (CONF-8307 3—Pt.3). Elsevier Science 
Publishing Co., Inc., 52 Vanderbilt Ave., New York, NY 
10017 . File Number "*T185002797. 
From 9. AIRAPT international high pressure conference; 
Albany, NY, USA (25 Jul 1983). 
Bighty-fi ive papers are presented. Thirteen of these papers 
are processed separately for the data base; nine of the remainder 
oan already been previously processed. (DLC) 


19528 Donor-acceptor pair scattering in compensated 
tne. ——. — — re (Department of 
ysics, Eastern gon State Grande, 
wa. of Applied Physics; 57: No. 8, 2813-2816(15 
Apr 
The drift and Hall mobilities have been calculated for the 





, Oak Ridge, ). 
: No. 6, 1839-1843(15 Mar 1985). Con- 
400. 


The elastic field of a semi-infinite wedge crack and its inter- 
action with a screw dislocation under mode III loading conditions 
are examined. The stress field around the wedge crack is expressed 
in terms of a wedge stress intensity factor. The rate of falloff of the 
stress field with distance from the crack tip is found to be a func- 
ee ee 

factors for the wedge and sharp cracks is derived and used to 
i magnitude of stress relaxation occurring at the crack 
tip due to crack blunting. The crack extension force for the wedge 

i and is shown to be zero. The modifications in 
the stress field and the local wedge stress intensity factor due to the 

the dislocation are calculated. From the image stress on 
dislocation, the condition for the emission of dislocations from 
wedge crack is obtained in terms of the critical wedge stress 
intensity factor for dislocation generation. It is found that the emis- 
sion of dislocations from the crack tip is more difficult when the 
crack is blunting. 


19530 Theory of electronic transport in random alloys: 
Korringa-Kohn-Rostoker coherent-potential approximation. 
Butler, W.H. (Metals and Ceramics Division, Oak Ridge 
National Laboratory, Oak Ridge, Tennessee 37831). Physical 

‘eview [Section] B: Condensed Matter; 31: No. 6, 3260- 
3277(15 Mar 1985). 

The Korringa-Kohn-Rostoker coherent-potential approxima- 
tion is a powerful and versatile tool for calculating the single-parti- 
ee ee Here this technique is extended 

to transport properties. The formalism is based on the one-electron 
Kubo formula. It yields correct results in the limits of weak scatter- 
ing or low concentration, i.e., the solution to the Boltzmann equa- 
tion including vertex corrections. Transport coefficients can also be 
easily evaluated in the strong-scattering, high-concentration regime 
where the Boltzmann equation is not valid. The structure of the 
formalism is displayed by applying it to a one-dimensional muffin- 
tin model alloy. 


19531 Competitive irreversible random one-, two-, three-, 
- « « point adsorption on two-dimensional lattices. Evans, 
J.W.; Nord, R.S. (Ames Laboratory, Ames, Iowa 50011 and 
Department of Chemistry, Iowa State University, Ames, 
Iowa 50011). Physical Review [Section] B: Condensed Matter; 
- No. 4, 1759-1769(15 Feb 1985). Contract W-7405-ENG- 


An analytic treatment of competitive, irreversible (immobile) 
random one-, two-, three-, . . . point adsorption (or monomer, 
dimer, trimer, . . . filling) on infinite, uniform two-dimensional lat- 
tices is provided by applying previously developed truncation 
schemes to the hierarchial form of the appropriate master equa- 
tions. The behavior of these processes for two competing species is 
displayed by plotting families of "filling trajectories” in the partial- 
coverage plane for various ratios of adsorption rates. The time or 
coverage dependence of various subconfiguration probabilities can 
also be analyzed. For processes where no one-point (monomer) ad- 
sorption occurs, the lattice cannot fill completely; accurate esti- 
mates of the total (and partial) saturation coverages can be ob- 
tained. 


19532 Atomic structure and ordering in semiconductor 
alloys. Srivastava, G.P.; Martins, J.L.; Zunger, A. Goler 
Energy Research Institute, Golden, Babee — Physi 
cal Review [Section] B: Condensed Matter; 31: No. 4, ,2861- 
2564(15 Feb 1985). 

Application of a first-principles local-density total-energy 
minimization method to both ordered and random models of a III- 
V semiconductor alloy shows a bimodal distribution of anion-cation 
bond lengths despite a close adherence to Vegard’s rule and pre- 
dicts ordered intermediate phases to be the thermodynamically 
stable low-temperature ground state, whereas the disordered phase 
is shown to be metastable. 
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19533 eee ee ae 
tic » B.D. 


susceptibility of polycrystalline materials. Dunlap 
(Argonne National Lab., IL). Journal of Magnetism and 
— Materials; 37: 21 '1-214(1983). 

The paramagnetic susceptibility of polycrystalline materials 
having large magnetic anisotropies is considered. It is shown that 
polycrystalline data in many cases may not reflect strong crystalline 
electri-field phenomena, even though these are clearly seen in 

data. Data show the percentage deviations of the po- 
lycrystalline susceptibilities of Ho and Dy from the free-ion values 
in the presence of a tetragonal crystalline electric field. Data are 
also shown for the calculated susceptibilities for HoRh,B,. 6 refer- 

ences, 3 figures. 
and zone- 


19534 Silicon-on-insulator graphoepitaxy 
films. Smith, H.1.; Geis, 


melting recrystallization of patterned 
M.W.; Thompson, C.V.; Atwater, H.A. (Massachusetts Inst. 
of Tech., Cambridge). Journal of Crystal Growth; 63: 527- 


546(1983). 


Graphoepitaxy and zone-melting recrystallization of pat- 
terned films are reviewed, with emphasis on their application to sili- 
con on insulator (SOI). In the case of Si graphoepitaxy by partial 
melting with a laser or stationary strip-heater, orientation is ex- 
plained on the basis of preferential retention of those grains that 
have (100) texture and have <100> directions parallel to the grat- 
ing axis. Graphoepitaxy encompasses a wide variety of film-forma- 
tion methods and mechanisms of orientation. Oscillatory CVD and 
solid-state surface-energy-driven secondary recrystallization are 
low-temperature approaches which may be able to provide SOI in 
those situations where the high temperature of melting (1412°C) 
cannot be tolerated, such as multilevel integrated electronics and 
flat-panel displays. Zone-melting recrystallization of patterned Si 
films has yielded: large-area, single-grain Si films on SiO. via an 
hourglass technique; entrainment of subboundaries, grain boundaries 
and impurities along straight lines separated by ~ 100 ym; and ori- 
entation filtering by growth-velocity competition. 87 references, 11 
figures. 


6561 Superconductivity 
REFER ALSO TO CITATION(S) 18623, 18625, 18666, 18693, 19542 
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REFER ALSO TO CITATION(S) 18490, 18721, 19031, 19033, 19403, 19405, 
19414, 19426, 19488, 19525, 19526 


19535 (DOE/ER/40048—07-P4) Multi-particle quantum 
fractional 


mechanics obeying statistics, Wu, Y.S. (Washing- 
ton Univ., Seattle (USA). it. of Physics). 1984. Contract 
AC06-81ER40048. 12p. S, PC A02/MF A001; GPO 
Dep. File Number D 5007830. 

We obtain the rule governing many-body wave functions for 
particles obeying fractional statistics in two (space) dimensions. It 
generalizes and continuously interpolates the usual symmetrization 
and antisymmetrization. Quantum mechanics of more than two par- 
ticles is discussed and some new features are found. In two (space) 
dimensions, there are allowed to be particles of fractional angular 
momentum or spin. If there is a generalized spin-statistics connec- 
tion, such particles are expected to have unusual (fractional) statis- 
tics which continuously interpolates between the normal bosons 
and fermions. (An example for such interpolation is known in one 
dimension. The intriguing problem of how it works is interesting 
both from the view-point of theoretical principles and from the 
prospect of physical applications. A possible relevance of fractional 
statistics to the quantized Hall effect has been recently suggested. 
15 references. 


19536 Bell's theorem and the foundations of quantum 

physics. Stapp, H.P. (Lawrence Berkeley Laboratory, Uni- 

versity of ee Berkeley , California 94720). American 

Journal of Physics; 53: No. x "306-317(Apr 1985). Contract 
AC03-76SF00098. 
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A locality property expressing the idea that causal influences 
can propagate only forward in time, from earlier cause to later 
effect, and no faster than light is shown to be mathematically in- 
compatible with certain predictions of quantum theory. The contra- 
diction is proved without invoking any additional assumptions such 
as realism or hidden variables that contravene conventional quan- 
tum thinking. The failure of this locality property refines ideas 
about the theory of relativity, and opens the way to an objective 
interpretation of quantum theory that may expand its domain of ap- 
plicability outside the one circumscribed by the orthodox Copenha- 
gen interpretation. 


19537 Thermodynamics of impure chains of classical 
spins with isotropic interactions. Leung, K.M. (Department 
of Physics, Brookhaven National Laboratory, Upton, New 
York 11973 and Department of Physics, Polytechnic Insti- 
tute of New York, Brooklyn, New Y York 11201). Physical 
Review [Section] B: Condensed Matter; 31: No. 5, 3112-3115(1 
Mar 1985). 

Exact thermodynamic quantities are derived for a chain of 
classical spins of arbitrary dimension interacting via an arbitrary 
isotropic nearest-neighbor exchange in both the annealed and 
quenched limit, and for both bond and site randomness. 


19538 Action-angle variables and fluctuation-dissipation 
relations for a driven quantum oscillator. Krinsky, S. (Na- 
tional Synchrotron Light Source, Brookhaven National 
Laboratory, Upton, New York 11973). Physical Review [Sec- 
tion] A: General Physics; 31: No. 3, 1267-1272(Mar 1985). 

For a classical oscillator subject to a time-dependent pertur- 
bation, the average change in the action variable <AJ> = <J- 
Jo> is related to its fluctuation <(AJ)*> by <AJ> = (1/ 
2)partial <(AJ)?>/partialJo, where Jo is the initial value of J and 
the average is over the initial value 9 of the angle variable. In this 
paper, the quantum-mechanical generalization of this relation is de- 
rived, and we discuss the correspondence between our work and 
the usual treatment of the fluctuation-dissipation theorem for a 
system which initially is described by a canonical distribution. 


19539 Canonical dynamics: Equilibrium phase-space dis- 
tributions. Hoover, W.G. ee of. Applied Science, 
University of California at DavisLivermore, Livermore, 
California 94550). Physical Review [Section] A: General Phys- 
= 31: No. 3, 1695-1697(Mar 1985). Contract W-7405-ENG- 

Nose has modified Newtonian dynamics so as to reproduce 
both the canonical and the isothermal-isobaric probability densities 
in the phase space of an N-body system. He did this by scaling time 
(with s) and distance (with V/sup 1/D/ in D dimensions) through 
Lagrangian equations of motion. The dynamical equations describe 
the evolution of these two scaling variables and their two conjugate 
momenta p/sub s/ and p/sub v/. Here we develop a slightly differ- 
ent set of equations, free of time scaling. We find the dynamical 
steady-state probability density in an extended phase space with 
variables x, p/sub x/, V, epsilon-dot, and zeta, where the x are re- 
duced distances and the two variables epsilon-dot and zeta act as 
thermodynamic friction coefficients. We find that these friction co- 
efficients have Gaussian distributions. From the distributions the 
extent of small-system non-Newtonian behavior can be estimated. 
We illustrate the dynamical equations by considering their applica- 
tion to the simplest possible case, a one-dimensional classical har- 
monic oscillator. 


led atmosphere/canopy model for remote 


vellaataaen teases Glia, S.A.W.; Zar- 


19540 
sensing of plant 
decki, A. (University of California, Los Alamos National 


Laboratory, Theoretical ae Los Alamos, 
oh 87545). Applied Optics; 24: No. 1, 94-103(1 i 
Solar radiative transfer through a coupled system of atmos- 
phere and plant canopy is modeled as a multiple-scattering problem 
through a layered medium of random scatterers. The radiative 
transfer equation is solved by the discrete-ordinates finite-element 
method. Analytic expressions are derived that allow the calculation 
of scattering and absorption cross sections for any plant canopy 
layer from measurable biophysical parameters such as the leaf area 
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index, leaf angle distribution, and individual leaf reflectance and 
transmittance data. An expression for a canopy scattering phase 
function is also given. Computational results are in good agreement 
with spectral reflectance measurements directly above a soybean 
canopy, and the concept of greenness- and brightness-transforms of 
Landsat MSS data is reconfirmed with our computed results. A 
sensitivity analysis with the coupled atmosphere/canopy model 
quantifies how satellite-sensed spectral radiances are affected by in- 
creased atmospheric aerosols, by varying leaf area index, by aniso- 
tropic leaf scattering, and by non-Lambertian soil boundary coudi- 
tions. Possible extensions to a 2-D model are also discussed. 


19541 Consciousness and values in the quantum 
Stapp» H.P. (Lawrence Rerkeley Laboratory, ee 
ornia, Berkeley, California 94720). Foundations 9; of Phyo 
ics; 15: No. 1, 35-44an 1985). Contract AC03-76S: 
Application of quantum mechanical description to ae 
i i unification of 


used to represent physical and psychical processes become 

and the mechanical conception of man created by classical physics 
is replaced by a profoundly different quantum conception. This re- 
vised image of man allows human values to be rooted in contempo- 
rary science. 


19542 Approximate formulas for the amplitude and the 
phase of the infrared reflectance of a conductor. Modine, 
F.A.; Smith, D.Y. (Solid State Division, Oak Ridge Nation- 
al Laboratory, Oak Ridge, Tennessee 37830). Journal of the 
tical Society of America A: Optics and Image Science; 1: 
o. 12, 1171-1174(@Dec 1984). Contract AC05-840R21400. 
Approximate formulas are derived for the amplitude and the 
phase of the specular-reflection coefficient at normal incidence of 
infrared light from a conduct. ~. The nature and the accuracy of the 
approximations are established. 
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19543 (LA-UR—84-3927) Augmented weighted diamond 
form of the linear nodal scheme for Cartesian coordinate sys- 
tems. Walters, W.F. (Los Alamos National Lab., NM 
(USA)). 1985. Contract W-7405-ENG-36. 10p. (CONF- 
850411—3). NTIS, PC A02/MF A0Ol; 1; GPO Dep. File 
Number DE85005631. 

From International meeting on advances in nuclear engineer- 
ing computational methods; Knoxville, TN, USA (9 Apr 1985). 

The equations of the high order linear nodal numerical 
scheme are cast in an augmented weighted difference form for 
three-dimensional Cartesian nodes. The coupling exhibited by these 
equations indicate that this new algorithm is simpler and hence 
faster than previous nodal schemes of this degree of accuracy. A 
well-logging problem and a fast reactor problem are examined. The 
new scheme developed here is compared with the classical linear- 
linear nodal scheme and the diamond difference scheme. For the 
well-logging problem, it is found that the new scheme is both faster 
and simpler than the classical linear-linear nodal scheme while sac- 
rificing little in accuracy. Even though the new scheme is more ac- 
curate than the diamond difference scheme for the reactor problem, 
the results indicate that state of the art acceleration methods are 
needed for nodal schemes. 


19544 Exponential convergence for nonlinear diffusion 
og with ar lateral boundary conditions. Holland, 

; Berryman, J.G. (Code — og pia 22217 Office of 
Naval Research, Arli Journal of 
=. Physics (New York O26: No. 4, 660-663(Apr 

It is established that the solution u of u/sub t/ = A(u/sup 
m/)>0, with positive initial data, positive lateral boundary data, 
and positive exponent m, converges exponentially to the solution v 
of the corresponding stationary equation A(v/sup m/) = 0. The 
analysis also provides the form of the leading contribution to the 
difference (u-v). 
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eigenvalue equations with a Chebyshev 

polynomial basis. Delic, G.; Rawitscher, G.H. (Department 

of Physics and Nuclear Physics Research Unit, 1 Jan Smuts 

Avenue, Johannesburg 2001, South Africa). Journal of Com- 

putational a No. 2, 188-209(30 Jan 1985). Contract 
AC02-77ER04444. 

A Chebyshev polynomial basis is proposed for the solution 

of Sturmian eigenvalue equations of the form Av = f which are 

encountered theory. A is a non-self-adjoint 


ly. 
forms the polynomial expansion into a set of linearly independent 
basis functions, or Chebyshev set, where each member of the set 
satisfies the boundary conditions. Substitution of this set into the ei- 
genvalue equation leads to a finite, complex general matrix problem 
Sich te solved by cosivtations? techniques. Detailed oolnputition 
of eigenvalues and eigenfunctions for five cases including analytical 
and physically realistic examples confirms the inherent polynomial 


stability of the method characteristic of the minimax norm. 


6590 Communication, Education, History, And 
Philosophy 


REFER ALSO TO CITATION(S) 19541 


19546 (LBL—18927) Personal history of nucleon polar- 
ization Chamberlain, O. (Lawrence Berkeley 
_ (CO SA)). Sep 1984. Contract AC03-76SF00098. 
-8409162—13). NTIS, PC A03/MF AOl; 1; 

GPo Der Dep. File Number DE85007767. 
From 6. international symposium on high energy spin phys- 


=e ats ee 1984). 

The history of ucleon scattering experiments is reviewed, 
cisting titth the chotaation of Wage pacton in scat- 
tering from light elements such as carbon, and ending with the ac- 
celeration of polarized proton beams in high-energy synchrotrons. 
Special mention is made about significant contributions made by 
C.L. Oxley, L. Wolfenstein, R.D. Tripp, T. Ypsilantis, A. Abra- 
gam, M. Borghini, T. Niinikoski, Froissart, Stora, A.D. Krisch, and 
L.G. Ratner. 
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ionizer using a 

discharge Alessi, J.G.; Prelec, K. 

(Brookhaven National Lab., Upton, NY (USA)). 1984. Con- 

tract AC02-76CH00016. 7p. (CONF-8410236—1). NTIS, PC 
A02/MF A01; 1; GPO Dep. File Number DE85006690. 

From Workshop on polarized /sup 3/He nuclei; Princeton, 

7 a 

A proposal for an ionizer using a hollow cathode discharge 

plasma is described. Ionization is via the very high current density 

electron beam component in the plasma, as well as from charge ex- 

change with plasma ions. Extraction of a He* current correspond- 

ing to approximately 50% of the incoming atomic beam flux should 

be possible. 


19548 (CONF-840520—29) Energy reflection coefficient 
for H™ ions at energies between 10 and 80 keV. Chen, C.K.; 


ieomann, F.R.)). Apr 1984. Contract 
. 15p. NTIS, PC A A0l; GPO 
Dep. File Number DE85007547. 
From 6. international conference on plasma surface interac- 
tions in controlled fusion devices; Nagoya, J (14 May 1984). 
The energy reflection it for H* ions at energies be- 
tween 10 keV and 80 keV was determined by experiments and by 
computer calculations. Measurements were made with graphite, Al, 
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Cu, Mo and W. targets. The angle of ion incidence was restricted 
to 85°, 78° and 70° measured from the surface normal. Calculated 
data were obtained by two different Monte Carlo computer pro- 
grams (MARLOWE, TRIM). It was found that both the calculated 
and the measured data scale with the parameter € cos*a, where ¢€ is 
Lindhard's reduced energy and a the angle of incidence for the 
ions. The measured values are smaller than those calculated. This 
can be explained by surface roughness which developed during the 


19549 (CONF-841117—51) Accelerator-based plasma- 
wall interaction studies on the TEXTOR tokamak. Zuhr, 
R.A. (Oak Ridge National Lab., TN (USA)). , 
Contract ‘AC05-840R21400. 20p. NTIS, PC A02, A0l; 
GPO Dep. File Number DE85007540. 

From 8. conference on the application of accelerators in re- 
search and industry; Denton, TX, USA (12 Nov 1984). 

Deposition probes are commonly used to determine plasma 
edge characteristics in tokamaks. ake edihen ann Geanedily ena- 
lyzed using accelerator-based techniques and can yield information 
on impurity fluxes, hydrogen fluxes and energies, and surface ero- 
sion rates in the plasma edge. Several types of deposition probes 
have been employed to investigate the plasma edge region of the 
TEXTOR tokamak in Juelich, FRG. TEXTOR is a moderate size 
tokamak (major radius = 1.75 m) that is capable of 2 to 3 s dis- 
charges and contains a liner that can be heated to 600°C. These ca- 
pabilities make TEXTOR particularly attractive for the study of 
plasma-wall interactions. Several countries, including the United 
States, Sweden and the host nation, are carrying on active research 
programs in the area of plasma-edge studies. This research has in- 
cluded measurements of plasma, impurity, and power fluxes at vari- 
ous radii in the scrapeoff layer. The results achieved in characteriz- 
ing the plasma edge in these recent probe studies on TEXTOR will 
be reviewed. 


19550 yen ite ig Low energy x-ray and elec- 
tron physics and technology for high-temperature 
diagnostics. Annual scientific report, August 9, 1983-A) 

8, 1984. Henke, B.L. (Hawaii Univ., Honolulu w SA). 

of Physics and “ee Dec 1984. Contract A 8. 
83DP40181. 219p. NTIS MF AOl; 2; GPO Dep. File 
Number DE85006641. 

This contract has concentrated upon completing develop- 
ment of a new spectrographic system and procedures for achieving 
absolute spectrometry on laser-produced plasma x-ray sources (as 
are currently needed for the ICF and x-ray laser diagnostic pro- 
grams). The new system utilizes two spectrographic channels, one 
time-resolving and the other time-integrating. A specially designed 
x-ray streak camera has been designed and constructed here this 
year which has the required 40 mm entrance slit and 10 picosecond 
time resolution. A photographic, time-integrating camera is applied 
to the second channel and it allows an absolute calibration of the x- 
ray streak camera by providing for each spectral line measured the 
corresponding number of photons emitted per pulse/stearadian 
from the point source. Analytical x-ray photographic response 
functions have been developed which permit a simple and accurate 
conversion (via a microcomputer) of photographic densities to x- 
ray intensities. Presented in this report are preprints of five works 
on the development of this new spectrographic system, of the spe- 
cial x-ray streak camera and of the methods for the characterization 
of photographic films for absolute x-ray spectrometry. Separate ab- 
stracts are presented for each. 


19551 (DOE/DP/40181—1, pp 1-60) Two-channel, ellip- 
tical analyzer ee. for absol 


integrating spectrometry of pulsed 
10,000 eV region. Henke, B.L.; Jaanimagi, P.A. Dec 1984. 
NTIS MF AOI. File Number DE85006641. 

In Low energy x-ray and electron physics and technology 
for high-temperature plasma diagnostics. Annual scientific report, 
August 9, 1983-August 8, 1984. 

A new spectrograph system has been developed and calibrat- 
ed in this laboratory for the absolute spectrometry of high intensity 
pulsed x-ray sources in the 100 to 10,000 eV region. This spectral 
region is analyzed with fixed elliptically curved crystals and molec- 
ular or metal multilayers of 2d-values in the 3 to 160 A range. 
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Twin channels are utilized for simultaneous time-integrated photo- 
graphic and for time-resolved x-ray streak camera re- 
cording. Absolute calibrations of the elliptical analyzers, of the 
photographic film, and of the gold and CsI transmission photocath- 
CW 


graph have also been determined. The instrument has been de- 
signed for mounting through a pneumatically-controlled high- 
vacuum valve onto a four-inch port of a one-meter diameter source 


new spectrographic system has been on the University of 
Rochester's LLE 24-laser-beam OMEGA facility. 


19652 Facer cae tatoad si— 1, bp 61-81) —_ —_— 


picosecond x ae To 
B.L. Dec 1984. 4 NTIS N MF AO1. File Num DEaso0se4T” 
In Low energy x-ray and electron physics and technology 
for high-temperature plasma diagnostics. Annual scientific report, 
n> yp ee 1984. 
e report the development of a new picosecond streak 
cinien sith 9 neg Gitaan 1 2-40 som, peaoeedighe ae ae 
streak tube features electron optics, an accelerating 
field at the cathode greater than 20 kV/cm and more than 300 spa- 
tial resolution elements. The tube design was tested in static mode 
with an x-ray sensitive photocathode. Preliminary dynamic tests are 
also presented. 


19553 Cree —h PP. .75 Numerical solu- 
tion of Poisson's P.A. Dec 1984. NTIS 
MF AO1. File Number DEBSONSOIT 

In Low energy x-ray and electron physics and technology 
for high-temperature plasma diagnostics. Annual scientific report, 
August 9, ae i 8, 1984. 

A fourth-o: finite difference formula for an iterative nu- 
merical solution of Poisson's equation in rectangular or cylindrical 
coordinates is described. The discretization is based upon a 9-point 
cross stencil for a nonequidistant numerical mesh spacing. These 
formulas can also be applied to handling irregular boundary condi- 
tions for problems using a regular square numerical mesh. The solu- 
tion technique is the line-successive over-relaxation iterative 
method with red-black ordering. 


= (DOE/DP/40181—1, pp cot Low-energy x- 
of photographic films. Part I. Mathematical 


ray response 
models, Henke, B.L.; Kwok, S.L.; Uejio, J.Y.; Yamada, 
aaa ACR G.C. Dec 1984. NTIS MF A01. File Number 


In Low energy x-ray and electron physics and technology 
for high-temperature plasma diagnostics. Annual scientific report, 
August 9, eee 8, 1984. 

Relatively simple mathematical models are developed for op- 
tical density as a function of the x-ray intensity, its angle of inci- 
dence and photon energy in the 100 to 10,000 eV region for mono- 
layer and emulsion types of photographic films. Semi-empirical re- 
lations have been applied to characterize a monolayer film, Kodak 
101-07, and an emulsion type film, Kodak RAR 2497, which fit 
calibration data at nine photon energies well within typical experi- 
mental error. 


= (DOE/DP/40181—1, pp re Low-energy x- 
films. Part II. tal 


response of photographic 
dectiatiation, nin B.L.; Fujiwara, F.G.; Tester, M.A.; 
Dittmore, C.H.; Palmer, M. A. (Univ. of Hawaii, Honolulu: 
age Livermore National Lab., CA; Sandia National 
poe Dec 1984. NTIS MF AO1. File 
Nusiber E D 


In Low energy x-ray and electron physics and technology 
for high-temperature plasma diagnostics. Annual scientific report, 
August 9, 1983-August 8, 1984. 

Optical density vs exposure data have been obtained at nine 
photon energies in the 100 to 2000 eV x-ray region for five spec- 
troscopic films (Kodak’s 101-07, SB-392, RAR 2492, 2495 and 
2497). These data were determined operationally by a direct com- 
parison of the peak absolute intensities of spectral lines measured 
with a calibrated proportional counter and the microdensitometer 
tracings of the corresponding photographically recorded spectral 


19556 (DOE/ET/51013—132) Graphics 
4. User Reference Manual. Sullivan, J.D. (Massach 
Inst. of Tech., pocomgry he Plasma Fusion Center). 
Dec 1984. Contract A -78ETS1013. 109p. 
84-14). len PC A06/MF A01; GPO Dep. 
DE85007894. 

This manual provides the technical information that a FOR- 


ting. The intent has been to present an overview in the hope that, 
with an idea of what is going on, more general methods will be 
easier to learn. 


19557 a mrt scan — crystal monoch- 
— 

ay J.; Seaeon G.; mk H.; MRoohs HL a 

H.B : Schmacher, U,; te Becker, ) ; Siegert, H.; 

(Max- Planck-Institut fuer Guching (Gums 

ny, F.R.)). Mar 1984. 98p. NTIS rus Sales Only), PC A05/ 

MF AO1. File Number 85750507. 


boundary p i 

found in ASDEX. The lower hybrid heating affects the 4 
plasma by increasing the electron temperature i 
density profile. 


19559 (Juel—1947) ee configuration of To- 

Se ee spplication of stochastic models to 
describe neutral gas behaviour. Reiter, D. (Kernforschung 

sanlage Juelich GmbH (Germany, F.R.). Inst. fuer Plas- 


maphysik; Association yy fem ere gy 
lich G.m.b.H. (Germany, F.R.); Duesseldorf Univ. ( 


ny, F.R.)). Aug 1984. i78p. ). NTIS (US Sales 
Only), PC A09/MF A01. ile Number DE85750775. 


strong simplifying assumptions. On the other hand stochastic simu- 
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lation (""Monte-Carlo”-simulation) can be done without any major 
approximations in the physical models, but usually at the expense of 
long computation times. Following the lead of neutron-transport- 
codes, this work takes advantage of both types of simulations by 
making use of “smoothing effects” on random-variables when con- 
ditional expectation values are calculated. In this approach, a 
Monte-Carlo code, which keeps the dimensionality optional, has 
been developed, so that, depending on symmetry, one-, two- or 
three-dimensional profiles can be computed for up to nine different 
neutral particle species. The code is applied to the same models, 
which are designed to describe the neutral gas behaviour in the To- 
kamaks: UNITOR (Duesseldorf), ASDEX (Garching), TEXTOR 
(Juelich) and JET (Culham, England). 


19560 (LA-UR—85-723) Analysis of nonlinear parabolic 
diffusion across a magnetic field. 
H J.M.; Rosenau, P. (Los Alamos National Lab., NM 
(USA). 1984. Contract W-7405-ENG-36. 30p. (CONF- 
8407103—2). NTIS, PC A03/MF A01; GPO Dep. File 
Number DE85007683. 
From American Mathematical Society/SIAM meeting; Santa 
Fe, — USA (23 Jul 1984). 

We analyse the evolutionary behavior of the solution of a 
oak at onan parabolic equations modeling the diffu- 
sion of heat and mass of a magnetically confined plasma. The 
solutions’s behavior, due to the nonlinear diffusion coefficients, ex- 
hibits many new phenomena. In short time, the solution converges 
into a highly organized symmetric pattern that is almost completely 
independent of initial data. The asymptotic dynamics then become 

very simple and take place in a finite dimensional space. These con- 
een are backed by extensive numerical experimentation. 


tract W-7405-ENG-48. 18p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE85008031. 

The purpose is to estimate the central-cell parameters that 
can be reached by injection of low-energy neutral beams. The main 
advantages of low energy (2-keV full-energy component) over high 
energy (15-keV full-energy component) are the following: (1) cre- 
ation of a beam-fueled, potentially confined, central-cell plasma (n 


a 10% cm™%, E/sub ic/ = 1 keV, T/sub ec/ = 0.4 keV) without the 
use of cold-gas injection or ICRH heating; and (2) reduced shield- 


ing requirement against neutrals external to the plasma. The reasons 


for these expectations are the larger ionization cross section and 
plasma radius (normalized to ion gyroradius) for low-energy com- 
pared to high-energy beams. 


19562 (UCRL—90750) Sub-nanosecond cinematography 


leman, 
L.W. (Lawrence Livermore National Lab., CA (USA)). 10 
Jan 1985. Contract W-7405-ENG-48. 9p. (CONF- 840887— 
13). NTIS, PC A02/MF AO1; 1; GPO Dep. File Number 
DE85007252. 


From 16. international congress on high speed photography 
and photonics; a Lee (27 Aug 1984). 

Progress in laser fusion research has i the need for 
detail and precision in the diagnosis of experiments. This has 
spawned the development and use of sophisticated sub-nanosecond 
resolution diagnostic systems. These systems typically use ultrafast 
X-ray or optical streak cameras in combination with spatially imag- 
ing or spectrally dispersing elements. These instruments provide 
high resolution data essential for understanding the processes oc- 
curring in the interaction of high intensity laser light with targets. 
Several of these types of instruments and their capabilities will be 
discussed. The utilization of these kinds of diagnostics systems on 
the nearly completed 100 kJ Nova laser facility will be described. 


19563 (UCRL—91802-Rev.1) oa fueling 
measurements and modeling near the plasma edge in TMX.U. 
Revision 1. Pickles, W.L. (Lawrence Livermore National 
i CA (USA). 3 Dec 1984. Contract W-7405-ENG-48. 

. (CONF-841218—16-Rev. 1). NTIS, PC A02/MF AOl1; 
G Dep. File Number DE85007520. 
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From 31. national vacuum symposium; Reno, NV, USA (3 
Dec 1984). 

Large variations in pressure from external gas-fueling 
sources and from plasma-induced wall reflux along the TMX-U 
plasma have been observed. These pressure variations can produce 
locally high neutral density in the plasma, which strongly affects 
the plasma parameters. These local pressure measurements include 
data from a newly installed neutral-pressure diagnostic system of 
fast magnetron gauges. The plasma-induced warm-wall reflux has 
been observed to be primarily HD and He as opposed to D2. This 
observation supports the model that all of the neutral D2 gas enters 
the plasma region, strikes the plasma first, and is dissociated. The 
part of the D2 gas, which is not absorbed as ions, strikes a wall, 
where it is converted to HD. Electron induced. wall desorption 
measured by a mass spectroscopy and actual analysis of the Ti indi- 
cates predominately He instead of D2 wall loading in TMX-U. 


19564 (UCRL—92062) Kinetic theory and simulation of 
multi-species plasmas in tokamaks excited with ICRF micro- 
waves, Kerbel, G.D.; McCoy, M.G. (Lawrence Livermore 
National Lab., CA (USA)). 21 Dec 1984. Contract W-7405- 
ENG-48. 68p. NTIS, PC A04/MF A01; GPO Dep. File 
Number DE85008119. 

This paper presents a description of a bounce-averaged 
Fokker-Planck quasilinear model for the kinetic description of toka- 
mak plasmas. The non-linear collision and quasilinear resonant dif- 
fusion operators are represented in a form conducive to numerical 
solution with specific attention to the treatment of the boundary 
layer separating trapped and passing orbit regions of velocity space. 
The numerical techniques employed are detailed in so far as they 
constitute significant departure from those used in the conventional 
uniform magnetic field case. Examples are given to illustrate the 
combined effects of collisional and resonant diffusion. 


19565 (UCRL—92201) Multiple time-scale methods in 
particle simulations of plasmas. Cohen, B.I. (Lawrence 
Livermore National Lab., CA (USA)). 14 Feb 1985. Con- 
tract W-7405-ENG-48. 19p. (CONF-8503105—1). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85007519. 

From Orbital dynamics and applications to accelerators 
tig | yee CA, USA (7 Mar 1985). 

is paper surveys recent advances in the application of 

multiple time-scale methods to particle simulation of collective phe- 
nomena in plasmas. These methods dramatically improye the effi- 
ciency of simulating low-frequency kinetic behavior by. allowing 
the use of a large timestep, while retaining accuracy. The numerical 
schemes surveyed provide selective damping of unwanted high-fre- 
quency waves and preserve numerical stability in a variety of phys- 
ics models: electrostatic, magneto-inductive, Darwin and fully elec- 
tromagnetic. The paper reviews hybrid simulation models, the im- 
plicitmoment-equation method, the direct implicit method, orbit 
averaging, and subcycling. 


19566 Confinement properties of positive ambipolar po- 
tential equilibria in a bumpy torus. Chang, C.S.; Miller, RI. L. 
(Applied Microwave Plasma Concepts, Inc., Encinitas, Cali- 
fornia 92024). Physics of Fluids; 28: No. 4, 1126-1131(Apr 
1985). Contract AC03-82ER51030. 

The confinement properties of particles and energy in the 
ELMO Bumpy Torus in the collisionless-ion regime, characterized 
by positive ambipolar potential in the core region, have been inves- 
tigated using a one-dimensional transport code. It is found that both 
particle and energy confinement can be significantly improved over 
the conventional negative-potential-regime values. A centrally 
peaked radial profile of microwave heat deposition is found to be 
an essential condition for positive potential equilibria. 


19567 Reply to Comments of Mynick and Hitchon. 
Shaing, K.C.; Rome, J.A.; Fowler, R.H. (Fusion Energy 
Division, Oak Ridge, National Laboratory, Oak Ridge, Ten- 
nessee 37830). Physics of Fluids; 28: No. 4, 1213-1213(Apr 
1985). Contract AC05-840R21400. 

A reply to the comment on charged particle transport asso- 
ciated with the collisionless detrapping/retrapping orbits in a non- 
axisymmetric torus is presented. (AIP) 
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_ Direct indication technique of plasma potential 
with differential emissive Yao, W.E.; Intrator, T.; 
Hershkowitz, N. (Nuclear it, Univer- 
sity of Wisconsin, Madison, peas . Review of Sci- 
entific Instruments; 56: No. 4, 519-524(Apr 1985). Contract 
‘AC02-78ETS 1015. 
We present a new method of plasma potential measurement 
with a differential emissive probe. The dc heated probes are com- 
control circuit to measure plasma po- 
tential automatically. In addition, it is shown that connecting to the 
central point of the filaments reduces the effect on the emissive cur- 
rents of voltage drops across the filaments. The decay time con- 
stant of half-cycle heated emissive probe current during the off 
heating cycle is shown to depend on the initial emission current and 
on the bias voltage. 


19569 Weak double layers in 

Barnes, C.; Hudson, M.K.; Lotko, W. (Applied Theoretical 
Physics Division, Los Alamos National ratory, Los 
Alamos, New Mexico 87545). Physics of Fluids; 28: No. 4, 
1055-1062(Apr 1985). 

The evolution of weak double layers in ion-acoustic turbu- 
lence in one and two-dimensional particle simulations is examined. 
Weak double layers (ephi< or ~T/sub e/) evolve in simulations 
when a subthermal electron drift is imposed on a long or nonperio- 
dic system with T/sub e//T/sub i/>>1. Their growth rate in- 
creases with the electron drift, and they decay because of ion trap- 
ping. They do not form in weakly magnetized or unmagnetized 
two-dimensional (2-D) systems unless a nonuniformity is introduced 
in the initial or boundary conditions. When the plasma is strongly 
magnetized (w/sub c/e>/sub p/e), they emerge from 2-D ion- 
acoustic turbulence as coherent structures localized transversely to 
the magnetic field. 


19570 Kinetic theory of resistive ballooning modes. Dia- 
mond, P.H.; Similon, P.L.; Hender, T.C.; Carreras, B.A. 
(Institute for Fusion Studies, ustin, Texas 78712). Physics 
7 an 28: No. 4, 1116-1125(Apr 1985). Contract W-7405- 

A linear and nonlinear kinetic theory of resistive ballooning 
modes that includes diamagnetic drifts and finite Larmor radius ef- 
fects is presented. The linear stability of resistive ballooning modes 
is examined analytically and numerically. A renormalized resistive 
ballooning equation is derived, and the saturation level of the insta- 
bilities is analytically calculated. Finally, a calculation of the elec- 
Se a ee 


turbulence. 


in the toroidal reversed-field 
. (Los Alamos National 
ry; New Mexico 87545). Physics of 
Fluids; 28: No. 4, 1164-1168(Apr 1985). 

Various toroidal reversed-field pinch (RFP) equilibria stable 
to ideal Mercier and ballooning modes are subjected to resistive 
ballooning analysis. The stability properties of these configurations 
are thus investigated as a function of quantities that are experimen- 
tally measurable. Resistive ballooning is seen as a likely candidate 
for the interpretation of a certain class of density fluctuation phe- 
nomena observed in these devices. 


19572 Whistler mode in a Viasov plasma. Tokar, R.L.; 
Gary, S.P. (Earth and Space Sciences Division, Los Alamos 
National Laboratory, Los Alamos, New Mexico 87545). 
Physics of Fluids; 28: No. 4, 1063-1068(Apr 1985). 

In this study, properties of small-amplitude parallel and ob- 
lique whistler mode waves are investigated for a wide range of 
plasma parameters by numerically solving the full electromagnetic 
Vlasov dispersion equation. To investigate the cold-plasma and 

electrostatic for the whistler mode, the results are 

comgued all tains aiteiaid anes taide aeetiead Par woes 
wavelengths (kc/w/sub i/< or ~100), the cold-plasma description 
is often accurate, while for short wavelengths (kc/w/sub i/> or 
== 100) and sufficiently oblique propagation, the electrostatic de- 
scription is often accurate. The study demonstrates that in a Vlasov 
plasma the whistler mode near resonance has a group velocity 
more nearly parallel to the magnetic field than that predicted by 
cold-plasma theory. 
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reas Simple model for lower-hybrid current drive in to- 

kamaks. Andrews, P.L.; Chan, V.S.; Liu, C.S. (GA Tech- 
nologies Inc., _ Diego, California 92138). Physics of 
Fluids; 28: No. 4, 1148-1154(Apr 1985). Contract AT03- 
84ER53158. 

The effects of scattering by density fluctuations on the single 
pass lower-hybrid propagation in tokamaks for current drive are 
analyzed in a cylindrical plasma model with sheared magnetic field. 
Even for the launched N/sub parallel/ spectrum peaked around 2, 
the turbulent scattering and propagation in the sheared field signifi- 
cantly modifies the N/sub parallel/ spectrum so that the waves can 
effectively couple to slower electrons. At low densities, a small 
amount of the incident energy experiences a large N/sub parallel/ 
upshift and creates a high-energy electron tail which interacts with 
the main part of the wave energy. At higher densities, the bulk of 
the wave energy is shifted in N/sub parallel/ before damping re- 
sulting in lower current drive efficiencies. 


19574 Conversion of wave energy to magnetic field 
energy in a plasma torus. Fisch, N.J.; Karney, C.F.F. 
(Plasma Physics Laboratory, Princeton’ University, P.O. 
Box 451, — New Jersey 08544). Physical Review Let- 
9, 897-900(4 Mar 1985). Contract AC02- 


ters; 54: No. 
76CH03073. 

The circuit equations for current drive are derived by the 
finding of appropriate response functions in the presence of an elec- 
tric field. The effect of arbitrary wave-induced fluxes on runaway 
production and current generation can then be determined. An in- 
terpretation of recent remarkable experiments is now possible, and 
the favorable results appear to scale to reactor-grade devices. 


19575 Electrostatic confinement in a —_ torus. El 
Nadi, A.M. (Oak Ridge National Laborato 

Tennessee 37831). Physics of Fluids; 28: No. 3, Y sre seni 
1985). Contract AC05-840R21400. 

In a closed-field-line device such as a bumpy torus, the com- 
bined E x B and delB drifts lead to charge separation that is bal- 
anced by the ion polarization drift. In this work, we determine self- 
consistent potential and density profiles and the condition for elec- 
tric island formation. 


19576 Search for coherent structure within tokamak 
plasma turbulence. Zweben, S.J. (California Institute of 
Technology, Pasadena, California 91125). Physics of Fluids; 
28: No. 3, 374-982(Mar 1985). Contract FG03-84ER53173. 

Two-dimensional tokamak edge density turbulence data are 
examined for possible coherent or organized structure. The spatial 
patterns of density fluctuations n appear to consist of localized 
“blobs” of relatively high or low density which can move irregular- 
ly both radially and poloidally through the edge region. However, 
a statistical analysis of the lifetime, area, direction, speed, and am- 
plitude of these blobs does not as yet suggest any organized struc- 
ture associated with the blobs beyond that which can be described 
by time-averaged correlation functions. 


19577 Gridded ionization chamber for detection of x-ray 
wave activity in tokamak plasmas. Goldman, M.A.; Hill, 
K.W.; Moshey, E.A.; Sauthoff, N.R.; von Goeler, S. 
(Princeton University, Plasma Physics Laboratory, Prince- 
ton, New Jersey 08544). Review of Scientific Instruments; 56: 
No. 3, 349-354(Mar 1985). Contract AC02-76CH03073. 

In order to carry out x-ray observations of magnetohydro- 
dynamic wave activity of the plasma during DD and DT (deuteri- 
um-beam-heated deuterium and tritium plasmas, respectively) oper- 
ation of the Tokamak Fusion Test Reactor (TFTR), we will need 
detectors not susceptible to nuclear radiation damage. We have in- 
vestigated the use of gridded ionization chambers as fast nondama- 
geable x-ray detectors. A prototype chamber is described which 
was tested on the PDX tokamak. These tests and laboratory tests 
with a pulsed x-ray source suggest that the detector has sufficient 
sensitivity and speed for the required measurements. 





Chen, 
L. ay Ridge *National Laboratory, Oak Rid 
hae 28: No. 3, 883-8871 


Cc. 
Tennessee 37831). Ph 


the iffleion inj cansed by sonadiabatccy can be 
hen stochastic motion occurs 


Inc., . 

of ya we No. 3, e8-897Gdae 1985). Contract AC06- 

Sia lahat ceteris bcshalh ts tine 
the confinement of plasma and magnetic flux in a field-reversed 
configuration. Given the resistivity, the confinement times can be 
calculated. Approximate expressions are found which yield the 
magnitude and gross profile of the resistivity if the confinement 
times are known. These results are applied to experimental data 
from experiments, primarily TRX-1, to uncover trends in the trans- 
port properties. Several important conclusions emerge. The trans- 
port depends profoundly, and inexplicably, on the plasma formation 
mode. The inferred differs in several ways from the pre- 
dictions of local lower-hybrid-drift turbulence theory. Finally, the 
gross resistivity exhibits an unusual trend with x/sub s/ (separatrix 
radius r/sub s/ divided by the conducting wall radius r/sub c/ ), 
and is peaked near the magnetic axis for certain predictable condi- 
tions. 


19580 Parametric instabilities in underdense plasma and 
ee een 8 Tighe, W.; Of- 
fenberger, A.A.; Estabrook, K. (Department of Electrical 
Engineering, University of Aiea Edmonton, Al 
— 2G7). Phyvics of Fluids; 28: No. 3, 920-931(Mar 
Several aspects of ion-acoustic decay (IAD) and oscillating 
two-stream (OTS) instabilities are studied by theory and particle 
simulations in homogeneous plasma for densities 0.5< or =n/sub 
e// n/sub c/ < or =0.8. Linear theory for IAD and OTS is re- 
viewed and compared with particle-in-cell simulations. Nonlinear 
aspects of IAD such as the appearance of ion-acoustic second har- 
monic are observed and theoretically investigated. A saturation 
mechanism for IAD in which the second harmonic plays an impor- 
tant role is proposed. A simple model in which particles move in 
the fields of coherent waves related to IAD (OTS) is proposed in 
order to explain heating of the electron distribution function. If the 


The method presented here should also be useful for analyzing hot 
particle production in other parametric instabilities. 


19581 Low-frequency electric microfield distributions in 
plasmas. Iglesias, C.A.; ee H.E.; Lebowitz, J.L.; 
MacGowan, D.; ee B. (Le. wrence Livermore Na- 
tional 2 University of California, Livermore, 
California 94550). Physical Review [Section] A: General Phys- 
ics; 31: No. 3, 1698-1702(Mar 1985). 

We evaluate the ae component electric micro- 
field distribution at a charged point, ie., the field distribution due 


electron-screened potential. The method employed is an adaptation 
of the adjustable-parameter exponential (APEX) approximation pre- 
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viously developed for the high-frequency component and involves 
a noninteracting-quasiparticle representation of the electron- 
screened ions designed to yield the correct second moment of the 
microfield distribution. The APEX results are compared to Monte 
Carlo simulations, and we find good agreement. 


19582 Magnetoelectrostatic confinement in tori. Jones, 
R. (Brewer State Coll., Fayette, AL (USA). Plasma Physics 
Research Lab.). Lettere al Nuovo Cimento; 41: No. 4, 107- 


111(22 Sep 1984). 
Electrostatic confinement has been used to reduce cross field 
diffusion losses in hollow toroidal magnetoplasmas. 
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‘ER ALSO TO CITATION(S) 18628, 18629, 18630, 18631, 18632, 18633, 
18634, 18635, 18636, 18649, 18650, 18653, 18790, 18866, 18933, 19018, 19551, 
19552, 19554, 19555, 19562 


19583 (ANL—84-55) TRIO t. Clemmer, R.G.; 
Finn, P.A.; Malecha, R.F.; Misra, B.; Billone, M.C.; 
Bowers, D.L.; Fischer, A.K.; Greenwood, L.R.; Mattas, 
R.F.; Tam, S. w. (Argonne National Lab., IL (USA)). Sep 
1984. Contract W-31-109-ENG-38. 232p. ‘NTIS, PC All/ 
MF A01; GPO Dep. File Number DE8 345. 

The TRIO experiment is a test of in-situ tritium recovery 
and heat transfer performance of a miniaturized solid breeder blan- 
ket assembly. The assembly (capsule) was monitored for tempera- 
ture and neutron flux profiles during irradiation and a sweep gas 
flowed through the capsule to an anaytical train wherein the 
amounts of tritium in its various chemical forms were determined. 
The capsule was designed to operate at different temperatures and 
sweep gas conditions. At the end of the experiment the amount of 
tritium retained in the solid was at a concentration of less than 0.1 
wppM. More than 99.9% of tritium generated during the experi- 
ment was successfully recovered. The results of the experiment 
showed that the tritium inventories at the beginning and at the end 
of the experiment follow a relationship which appears to be charac- 
teristic of intragranular diffusion. 


19584 (CONF-850149—1) Occupational exposures at 
fusion power plants. Easterly, C.E. (Oak Ridge National 
Lab., TN (USA)). 30 Jan 1985. Contract AC05-840R21400. 
24p. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE85006823. 

From Fusion safety seminar; Cambridge, MA, USA (30 Jan 
1985). 


19585 (CONF-850157—1) Prospects for developing at- 
tractive magnetic fusion Sheffield, J. (Oak Ridge 
National Lab., TN (USA)). 1985. Contract AC05- 
840R21400. Op. NTIS, PC A02/MF A0Ol; 1; GPO Dep. 
File Number DE85006925. 

From Fusion Power Associates symposium on the search for 
attractive fusion —. La Jolla, CA, USA (31 Jan 1985). 

Comments are made pertaining to a generic magnetic fusion 
reactor study carried out at ORNL. A second study was made of 
the required reactor characteristics for attractive fusion reactors. 
The study concluded that both the physics and economics would 
be achievable with present magnetic configurations. 


19586 (CONF-850310—17) TFCX current density and 
nuclear heating limitations for tokamaks, 
Kalsi, S.S. (Oak Ridge National Lab., TN (USA)). 1985. 
Contract AC05-840R21400. 6p. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE85007551. 

From 6. topical meeting on the technology of fusion energy; 
San Francisco, CA, USA (3 Mar 1985). 

A major goal of the Tokamak Fusion Core Experiment 
(TFCX) study was to minimize the size of the device and achieve 
lowest cost. Two key factors influencing the size of the device em- 
ploying superconducting magnets are toroidal field (TF) winding 
current density and its nuclear heat load withstand capability. 
Lower winding current density requires larger radial build of the 
winding pack. Likewise, lower allowable nuclear heating in the 
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winding requires larger shield thickness between the plasma and 
coil. To achieve a low-cost device, it is essential to maximize the 
winding's current density and nuclear heating withstand capability. 
To meet this objective, the TFCX design specification adopted as 
goals a nominal winding current density of 3500 A/cm? with 10-T 
peak field at the winding, peak nuclear heat load limits of 1 mW/ 
cm’ for the nominal design and 50 mW/cm® for an advanced 
design. This study developed justification for these current density 
and nuclear heat load limits. 


19587 (CONF-8410244—1) Role of improved fusion con- 
cepts in the program plan. Sheffield, J. (Oak Ridge National 
Lab., TN (USA)). 1984. Contract AC05-840R21400. 16p. 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE85006926. 

From Fusion Power Associates symposium on new direc- 
tions in magnetic fusion; Rockville, MD, USA (3 Oct 1984). 


19588 ee 12, via E 2-3) Materials handbook 
for fusion energy systems, D: W. (McDonnell Douglas 
Astronautics Co., St. Louis, MO). Jul 1984. NTIS, PC A1l0/ 
MF AOl1. File Number DE84016683. 

In Alloy development for irradiation performance. Semian- 
nual pro, rt for iod en March 31, 1984. 

2 Dosing the pest enone handbook effort has been to- 
wards developing data sheets. For this period the effort has been to 
maintain a continuous flow of data sheets into the handbook. Sub- 
stantial progress has been made towards the achievement of this 
goal by the careful monitoring of the processing of new data sheets 
in various stages of preparation. 


19589 (DOE/ER—0045/12, pp 4-11) Lifetime analysis: 
thermally driven fatigue crack growth in an HT-9 first wall. 
Dahms, C.F.; Lechtenberg, T.A. (GA Technologies, Inc., 


San Diego, CA). Jul 1984. NTIS, PC A10/MF A011. File 
Number DE84016683. 
In Alloy development for irradiation performance. Semian- 

nual ao rt for period ending March 31, 1984. 

hentive of this project =f to develop a fracture man- 
agement method with which lifetime calculations can be performed 
to assess the engineering feasibility of using HT-9 as a first-wall and 
breeding blanket structural material. 


19590 (DOE/ER—0045/12, pp 13-21) Neutron source 
characterization for materials experiments. Greenwood, 
L.R.; Smither, R.K. (Argonne National Lab., IL). Jul 1984. 
NTIS, PC A10/MF AO1. File Number DE84016683. 

In Alloy development for irradiation performance. Semian- 
nual progress report for period ending March 31, 1984. 

Dosimetry measurements were conducted in the ORR 
during February 1984 to test the performance of a hafnium core 
piece for the MFE4 spectral-tailoring experiment. Flux gradients 
were measured in position C3, both with and without the hafnium 
liner. The results agree rather well with expectations. Results are 
also reported for the MFE4B experiment after 424 full power days. 
The maximum fluence was 1.9 x 1077 n/cm? producing about 64 
appm helium and 5.1 dpa in 316 stainless steel. 


19591 (DOE/ER—0045/12, pp 22-23) Neutronics calcu- 
lations in support of the OOR-MFE-4A and -4B spectral tai- 
loring experiments. Lillie, R.A. (Oak Ridge National Lab., 
TN). Jul 1984. NTIS, PC A10/MF AOI. File Number 
DE84016683. 

In Alloy development for irradiation performance. Semian- 
nual —— report for period ending March 31, 1984. 

le Objective of this work was to provide the neutronic 

design for materials irradiation experiments in the Oak Ridge Re- 
search Reactor (ORR). Spectral tailoring to control the fast and 
thermal fluxes is required to provide the desired displacement and 
helium production rates in alloys containing nickel. The calculated 
fluences from the ongoing three-dimensional neutronics calculations 
are being scaled to agree with imental data. As of March 27, 
1984, this treatment yields 158.5 at. ppm He (not including 2.0 at. 
ppm He from '°B) and 10.36 dpa for type 316 stainless steel in 
ORR-MFE-4A and 99.4 at. ppm He and 7.10 dpa in ORR-MFE- 
4B. 
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19592 (DOE/ER—0045/12, pp 24-25) Operation of the 
ORR spectral tailoring experiments ORR-MFE-4A and 
ORR-MFE-4B. Conlin, J.A.; , 1.T.; Lees, E.M. (Oak 
Ridge National Lab., TN). Jul 1984. NTIS, PC Al0/MF 
A01. File Number DE84016683. 

In Alloy eee for irradiation Semian- 


nual progress report for ee aes ending March 31, 1984. 
Experiments O) MFE-4A and -4B, which irradiate austen- 


sie staheanen teatagiacuentaieeeabaaiaeieart reales ene 
helium-to-displacement-per-atom (HE/dpa) ratio as predicted for 
fusion reactor first-wall service. Experiment ORR-MFE-4A con- 
tains mainly type 316 stainless steel and Path A Prime Candidate 
Alloy (PCA) at irradiation temperatures of 330 and 400°C. Experi- 


specimens contained in the ORR-MFE-4B experiment have operat- 
ed for an equivalent of 634 d at 30 MW reactor power with tem- 
peratures of 500 and 600°C. 


19593 


Ermi, A. 
Richland, WA). Jul 1984. 

A10/MF A011. File Number DE84016683. 
Tn Alloy development for irradiation performance. Semian- 


HT-9 and 9Cr-1Mo. Developmental 2-1/4Cr-1Mo is 
scoped in this experiment. The AD-2 experiment is 
yield data concerning the irradiation effects on the 
propertie- of these alloys with emphasis on their tensile 
fracture toughness and weld properties. Characterization of 
radiation effects on the microstructure of these alloys will 


the EB. 

(August 1980 to June 1981). Several specimens were removed and 
distributed for interim examination, while the remaining specimens 

were re-encapsulated into four new B-7c capsules. In addition, 
some unirradiated specimens were included in the new capsules. 
These capsules were removed after undergoing irradiation during 
Cycles 118-121 and 123 (February 1982 to April 1983). 


19594 (DOE/ER—0045/12, pp 35-36) Introduction to 
the US/Japan collaborative program in HFIR and 
ORR. Scott, J.L.; Kondo, T. (Oak Ridge National Lab., 
TN). Jul 1984. NTIS, PC A10/MF AOl. File Number 
DE84016683. 

In Alloy development for irradiation 
nual pro report for period ending March 31, 1984. 

PiThe objective of this collaborative program was to design, 
conduct, and evaluate joint irradiation ts in the High 
Flux Isotope Reactor (HFIR) and the Oak Ridge Research Reactor 
(ORR). The experiments will investigate the irradiation response of 
Japanese and US structural alloys to high levels of atomic displace- 
ment and helium content in order to evaluate their use for first wall 
and blanket structural applications in future fusion reactors. An im- 
plementing arrangement between DOE and Japan Atomic Energy 
Research Institute (JAERI) on US-Japan collaborative testing of 
first wall and blanket structural materials with mixed-spectrum fis- 
sion reactors initiated collaborative tests of eight HFIR capsules 
and two ORR spectral-tailoring capsules. The implementing ar- 
rangement also serves as a vehicle of future collaboration between 
DOE and JAERI on other areas of fusion technology. The HFIR 
and ORR spectral-tailoring capsules will be equally shared by the 
two programs. 


Semian- 


19595 (DOE/ER—0045/12, pp 37) Irradiation experi- 
ments for the US/Japan collaborative testing program in 
HFIR and ORR. Conlin, J.A.; Woods, J.W. (Oak Ridge Na- 
tional Lab., TN). Jul 1984. NTIS, PC Al10/MF AOl1. File 
Number DE84016683. 

In Alloy development for i 


diati Semi 
nual progress report for period ending March 31, 1984. 





capsule to operate 'C, designated ) J, 
complete, and parts procurement for a proof-of-design capsule is in 


E/ER—0045/12, PP 38-43) US/Japan col- 
program in and ORR: irradiation 


report for period ending March 31, 1984. 
objective of this program was to investigate the behav- 


19597 (DOE/ER—0045/12, 52-54) Irradiation creep 

in path A alloys irradiated to S lea the ORR-MFE-4B 

spectral scenes t at 500 and s0°C. Grossbeck, 

M.L.; Horak, J.A. (Oak Ridge National Lab., TN). Jul 

1984. — PC A10/MF eg File Number DE84016683. 
In Allo’ 


were irradiated at 500 and 600°C in the Oak Ridge Research Reac- 
tor (ORR) spectral tailoring experiment to 5.1 dpa. Diametral meas- 
urements were made to determine irradiation creep rates. Both 
alloys behaved rather similarly but exhibited lower creep rates than 
did the Fast Flux Test Facility (FFTF) first core type 316 stainless 
steel irradiated in EBR-II. 


19598 ae oe 12, pp 59-60) Development of 
austenitic steels for fast induced-radioactivity decay. Klueh, 
R.L.; Maziasz, P.J. (Qak Ridge National Lab., TN). Jul 
1984. Lee PC A10/MF AO1. File Number DE84016683. 

In Alloy ay aoe for irradiation performance. Semian- 


nual progress period ending March 31, 1984. 
rae cate et bette eetiene her eotscoeet anil 


rial of the first wall and blanket structure will become highly radio- 
active from activation by the fusion neutrons. Disposal of this mate- 
rial afer the service lifetime will be a difficult radioactive waste 
management problem. One way to minimize the disposal problem is 
to use structural materials in which radioactive isotopes induced by 
irradiation decay quickly to levels that allow simplified disposal 
techniques. The feasibility of developing such austenitic stainless 
steels is assessed. A program was started to develop austenitic steels 
for fusion reactors in which the induced radioactivity decay to low 
levels in a reasonable time. Ten small button heats of Fe-Cr-Mn-C 
alloys were melted, cast, and rolled. These heats will be used to de- 
termine austenite-stable compositions that can serve as a base com- 


19599 (DOE/ER—0045/12, 66-71) Swelling of V- 
15Cr-5Ti alloy on nd anna ion irradiation. Loomis, 
B.A.; Smith, DL. atl National Lab., IL). Jul 1984, 
NTIS, F PC A10/MF AO1. File Number DE84016683. 
i In Alloy t for irradiation performance. Semian- 
period ending March 31, 1984. 

Mies Ghgeedive of Gas crock aes to ticle eptdieine ie tha 
applicability of vanadium-base alloys for structural components in a 
fusion reactor. The effect of single (5*Ni** )- and dual-ion (5*Ni** 
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+ * He*)-irradiation on the microstructure of the V-15Cr-STi alloy 
at 725°C was determined for irradiation damage levels of 125 and 
205 dpa and for either the pre-implanted helium (780 appm) or si- 
multaneously implanted helium (9.3 appm/dpa) condition. The 
swelling of the alloy that could be attributed to voids or cavities 
was negligible. The principle effect on the microstructure of the ir- 
radiation was to induce the formation of a high density of disc-like 
precipitates in the vicinity of grain boundaries and intrinsic precipi- 
tates and on the dislocation structure. 


19600 (DOE/ER—0045/12, pp 72-74) Helium doping of 
a vanadium alloy by a modified tritium trick. Braski, D.N.; 
Ramey, D.W. (Oak Ridge National Lab., . Jul 1984. 
NTIS, PC A10/MF AOl1. File Number DE8401 683. 

In Alloy development for irradiation performance. Semian- 
nual progress report for period ending March 31, 1984. 

The goal of this work was to develop a suitable method of 
doping vanadium tensile specimens with helium. With a successful 
method, a better simulation of fusion conditions will be attained for 
specimens that are irradiated in the Materials Open Test Assembly 
(MOTA) experiment in the Fast Flux Test Facility (FFTF). A triti- 
um trick technique was used to implant *He in V-15Cr-STi. Modifi- 
cations include wrapping specimens with tantalum foil and decay 
hold at 400°C. Removal of undecayed tritium at 700°C may have 
been excessive, because large helium bubbles in the grain bound- 
aries severely embrittled the V-15Cr-5Ti alloy. More realistic 
helium distributions can probably be produced by reducing the re- 
moval temperature. The technique might facilitate the study of 
helium embrittlement and provide a screening method for alloy de- 
velopment. 


19601 (DOE/ER—0045/12, pp 75-79) Environmental ef- 
fects on the properties of vanadium-base alloys. Diercks, 
D.R.; Smith, D.L. (Argonne National Lab., IL). Jul 1984. 
NTIS, PC A10/MF A0O1. File Number DE84016683. 

In Alloy development for irradiation performance. Semian- 
nual progress report for period ending March 31, 1984. 

The objective of this task was to experimentally evaluate the 
corrosion behavior of selected vanadium-base alloys in a number of 
aqueous, liquid metal, and gaseous environments. The results of 
these investigations will be utilized in the selection of appropriate 
vanadium-base alloys for structural applications in fusion reactors. 
A pressurized-water refreshed autoclave system for experimentally 
investigating the aqueous corrosion behavior of selected vanadium- 
base alloys was designed, constructed, and checked out. Test speci- 
men material was obtained from the ORNL Fusion Program Re- 
search Materials Inventory and sheared into corrosion coupons. A 
scanning Auger microprobe study of sulfur segregation in vanadi- 
um-base alloys has also been initiated. 


19602 (DOE/ER—0045/12, pp 86-99) Postirradiation 
fracture toughness tests of ESR alloy HT-9 and modified 
9Cr-1Mo alloy from UBR reactor experiments. Hawthorne, 
J.R.; Reed, J.R.; Sprague, J.A. (Naval Research Lab., 
Washington, DC). Jul 1984. NTIS, PC A10/MF AOl. File 
Number DE84016683. 

In Alloy development for irradiation performance. Semian- 
nual progress report for period ending March 31, 1984. 

Alloy HT-9 and Modified 9Cr-1Mo are being evaluated for 
potential applications as first wall materials in magnetic fusion reac- 
tors. Objectives of the current research task were to test fatigue- 
precracked Charpy-V (PCC/sub v/) specimens from representative 
plates irradiated in the UBR reactor at 149°C or 300°C, and, to 
compare the results against postirradiation notch ductility data de- 
veloped previously for the materials. Both plates represent electros- 
lag refined (ESR) melt processing. PCC/sub v/ specimens of Alloy 
HT-9 and Modified 9Cr-1Mo alloy were irradiated at 300°C and 
149°C, respectively, to ~0.8 X 107° n/cm’, E > 0.1 MeV. During 
this period, postirradiation tests for fracture toughness were com- 
pleted and results compared to notch ductility determinations from 
standard Charpy-V (C/sub v/) specimens irradiated in the same re- 
actor experiments. Fracture surface examinations by SEM are also 
reported. 
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19603 (DOE/ER—0045/12, ee Fracture —_ 


ness of irradiated HT-9. Sal 1964 On tens 
ford Co., Richland, a 1984. NTIS, Ai0/MP 
AOl. File Number DE8401668 

im Alloy development fr iadiation Semian- 
nual pro period ending March 31, 1984. 

rin Pith cbleeive of the work wa 1 evaluate the effects of 

neutron irradiation, grain size and welding on the fracture tough- 

ness of HT-9 irradiated to a fluence of 5.5 x 107 n/cm? The goal is 
to characterize the fracture behavior of fusion first wall ferritic ma- 
terials. Compact tension specimens of HT-9 from the AD-2 recon 
experiment were tested at 205°C. Specimens of base metal have 
two different grain sizes: ASTM 8-9 and ASTM 3-4. One specimen 
of weld metal was also tested at 205°C. Test results showed that 
the fracture 
and the to degradation 
severe for the HT-9 weld metal than for the base metal. 


19604 (DOE/ER—0045/12, pp 110-112) Variation of 
steels with irra- 


es 0 
diation Vitek, J.M.; Klueh, R.L. (Oak Ridge 
National Lab., TN). Jul 1984. NTIS, PC A10/MF A01. File 
Number DE84016683. 

In Alloy development for irradiation performance. Semian- 
nual report for period ending March 31, 1984. 

. The ob objective of this work was to combine currently avail- 
able postirradiation strength data in the fusion program of ferritic 
steels to determine the effect of irradiation temperature on the 
strength properties. Data on postirradiation strength properties 
were plotted as a function of irradiation temperature, and a consist- 
ert trend was observed for the three ferritic steels under investiga- 
tion. 


19605 (DOE/ER—0045/12, pp 113-138) Evaluation of 
ferritic alloy Fe-2-1/4Cr-1Mo after neutron irradiation: mi- 
crostructural Gelles, D.S. (W: use Han- 


development. 
ford Co., Richland, WA). Jul 1984. NTIS, PC A1l0/MF 
A01. File Number DE84016683. 

In Alloy development for irradiation performance. Semian- 


nual report for period ending March 31, 1984. 
TEs Gussie ot this Weck sie to paris gptitees ca the 


applicability of martensitic stainless steels for fusion reactor struc- 
tural components. Microstructural examinations are reported for 
nine specimen conditions of 2-1/4Cr-1Mo steel which had been ir- 
radiated by fast neutrons over the temperature range 390 to 510°C. 
Two heats of material were involved, each with a different preirra- 
diation heat treatment, one irradiated to a peak fluence of 5.1 x 10” 
n/cm? (E > 0.1 MeV) or 24 dpa and the other to 2.4 x 10” n/cm? 
( > 0.1 MeV) or 116 dpa. Void swelling was found following ir- 
radiation at 400°C in both conditions and to 480°C in the higher 
fluence conditions. Concurrently dislocation structure and precipi- 
tation formed. Peak void swelling, void density, dislocation density 
and precipitate number density developed at the lowest tempera- 
ture, ~400°C, whereas mean void size, and mean precipitate size 
increased with increasing irradiation temperature. The examination 
results are used to provide interpretation of in-reactor creep, densi- 
ty change and post irradiation tensile behavior. 


19606 (DOE/ER—0045/12, pp 141-145) Influence of 
treatment on the toughness and tensile duc- 
tility of hydrogen charged HT-9. Garrison, W.M. Jr.; Hyzak, 
J.M. (Sandia National Laboratories, Livermore, CA). Jul 
1984. NTIS, PC A10/MF A0O1. File Number DE84016683. 
In Alloy development for irradiation performance. Semian- 
nual pro; a period ending March 31, 1984. 

P The goalo this study was to evaluate the hydrogen compat- 
ibility of ot anal ferritic/martensitic steel HT-9 for use in 
first wall and blanket structures. This report summarizes data on 
the effect of internal hydrogen on the room temperature tensile 
properties of this ESR processed 12Cr-1Mo steel. Prior research on 
the tensile behavior of the quenched and tempered steel HT-9 has 
shown that the steel exhibits marked susceptibility to hydrogen em- 
brittlement and hydrogen induced intergranular fracture. The se- 
verity of the embrittlement can be significantly reduced and the in- 
tergranular fracture mode entirely eliminated by swaging and re- 
tempering the steel. The swaging results suggest that the hydrogen 
compatibility of HT-9 could be increased by reducing the grain 
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size. To assess the role of grain size, two different austenitizing 
treatments were employed. The first employed reductions in austen- 
itizing temperature to refine the prior austenite grain size. The 
second austenitizing temperature will redistribute the carbides and 
grain boundary segregants. The major effects of lowering the aus- 
tenitizing temperature from 1050°C are to increase the hydrogen 
charged tensile ductility and to reduce the yield strength. Decreas- 
ing the austenitizing from 1050° to 900°C increases the 
hydrogen charged tensile ductility from 13% to 47% and decreases 
the yield strength from 110 ksi to 72 ksi. Decreasing the second 
austenitizing temperature in the step treatment does not lower the 
yield strength as much as lowering the austenitizing temperature. 


19607 and te pp 156-157) Development of 
ferritic steels for fast induced-radioactivity 
R.L.; vie IM. (Oak Ridge National Lab., TN). Jul 1984. 
NTIS, PC A10/MF AO1. File Number DE8401 6683. 
ee 2 > an for irradiation Semian- 
nual March 31, 1984. 
Pieter ak 
rial of the first wall and blanket structure will become highly radio- 
active from activation by the high-energy fusion neutrons. A diffi- 
cult radioactive waste problem will be involved in the disposal of 
this material after the service lifetime is complete. One way to mini- 
mize the disposal problem is the use of structural materials in which 
the induced radioactive isotopes decay rather quickly to levels that 
allow for simplified disposal techniques. We are exploring the de- 
velopment of ferritic steels to meet this objective. 


19608 (DOE/ER—0045/12, pp 166-168) Fusion program 
research materials inventory. Roche, T.K.; Wiffen, F.W.; 
Davis, J.W.; Lechtenberg, T.A. (Oak Ridge National Lab., 
TN). Jul 1984. NTIS, PC Al10/MF AOl. File Number 
DE84016683. 

In Alloy development for irradiation Semian- 
wee eo eee 1984. 

Oak Ridge National Laboratory maintains a central invento- 
cy of seeunaihs india te quudiiaee wadaiataiteanaie of andaitit 
for the Fusion Reactor Materials Program. This will minimize unin- 
tended material variations and provide for economy in procurement 
and for centralized record keeping. Initially this inventory is to 
focus on materials related to first-wall and structural applications 
and related research, but various special purpose materials may be 
added in the future. The use of materials from this inventory for 
research that is coordinated with or otherwise related technically to 
the Fusion Reactor Materials Program of DOE is encouraged. 


(DOE/ER—004 /12, 
type 216 siainiess steel, pak A 
in thermally convective 


lithium. 
Devan, J.H. (Oak Ridge National Lab., 
NTIS, PC A10/MF A0O1. File Number DE84016683. 
In Alloy development for irradiation 
nual pro report for p ending March 31, 1984. 
"Tis peu of task was to determine the corrosion re- 
sistance of candidate firt-wall materiale to slowly flowing lichiom 


170-175) Corrosion of 


faces to establish the mechanisms and rate-controlling processes for 
dissolution and deposition reactions. Results from lithium thermal 
convection loops are (1) microstructural variations of prime candi- 
date alloy (PCA) did not strongly influence weight loss behavior, 
(2) kinetic analysis of data from six runs with type 316 stainless 
steel showed phase boundary reaction control for dissolution, and 
(3) the mass transfer of a 12 Cr-1 MoVW steel in lithium changed 
significantly when the loop temperatures were raised. 
19610 (DOE/ER—0045/12, 176-182) Environmental 
effects on properties of omens in flowing lithium. 
Chopra, O.K.; Smith, D.L. (Argonne National Lab., IL). 
Jul 1984. NTIS, A10/MF AOl. File Number 
DE84016683. 

In Alloy development for irradiation 
nual progress report for period ending March 31, 1984. 
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The objective of this program was to investigate the influ- 
ence of a flowing lithium environment on the corrosion behavior 
and mechanical properties of structural alloys under conditions of 
interest for fusion reactors. Corrosion rates were determined by 
measuring the weight change and depth of internal corrosive pene- 


cused in fatigue and tensile tests in a flowing lithium environment 
of controlled purity. Corrosion data on weight loss and internal 
penetration are presented for austenitic and ferritic steels exposed 
for up to 6500 h in flowing lithium at temperatures of 700 and 755 
K. A flowing lithium environment had no effect on the tensile 
properties of the HT-9 alloy at temperatures between 505 and 755 
K. 


19611 OE nee 2 Corrosion of 
structural it. Chopra, 
O.K.; Smith, BL oan National Lab., ID. Jul 1984. 
NTIS, PC A10/MF AO1. File Number DE84016683. 

In Alloy development for irradiation performance. Semian- 
nual progress report for period ending March 31, 1984. 

The objective of this program was to investigate the influ- 
ence of a flowing Pb-17 at. % Li environment on the corrosion be- 
havior and mechanical properties of structural alloys under condi- 
tions of interest for fusion reactors. Corrosion behavior was evalu- 
ated by measuring the weight change and depth of internal corro- 
sive penetration of alloy specimens exposed to flowing Pb-17Li for 
various times. The dissolution rates were determined as a function 
of temperature. Metallographic examination of the alloy surface 
was used to establish the mechanism and rate-controlling process 
for the corrosion reactions. Initial effort on mechanical properties 
was focused on tensile tests in a flowing Pb-17Li environment. Cor- 
rosion data on weight loss and internal penetration are presented 
for austenitic PCA and Type 316 stainless steel and ferritic HT-9 
and Fe-9Cr-1Mo steel exposed in flowing Pb-17Li up to 3700 h at 
temperatures of 700 and 727 K. The ferrite scales on austenitic 
steels show significant depletion of chromium and complete deple- 
tion of nickel from the steel. 


19612 (DOE/ER—0045/12, 190-192) Corrosion of 
type 316 stainless steel in flowing Pb-17 at. % Li. Tortorelli, 
P.F.; DeVan, J.H. (Oak Ridge National Lab., TN). Jul 
1984. NTIS, PC A1l0/MF AOl1. File Number DE84016683. 

In Alloy development for irradiation performance. Semian- 
nual progress report for period ending March 31, 1984. 

The purpose of this task was to determine the corrosion re- 
sistance of candidate first-wall materials to slowly flowing Pb-17 at. 
% Li in the presence of a temperature gradient. Dissolution and 
deposition rates were measured as functions of time, temperature, 
and additions to the lead-lithium. These measurements were com- 
bined with chemical and metallographic examinations of specimen 
surfaces to establish the mechanisms and rate-controlling processes 
for the dissolution and deposition reactions. Results from the expo- 
sure of type 316 stainless steel to thermally convective Pb-17 at. % 
Li at a maximum temperature of 500°C are reported. Weight losses 
were large, but the effects of the postexposure lithium rinse to 
remove the lead-lithium needed to be taken into account in the data 
analysis. 


19613 (DOE/ET/53088—T1) Institute for Fusion Studies 
newsletter. Volume IV, No. 1. Terry, P.W. (ed.). (Texas 
Univ., Austin (USA). Inst. for Fusion Studies). Jan 1985. 


Contract FG05-80ET53088. 25p. NTIS, PC A02/MF AOI; 
1; GPO Dep. File Number D 5007917. 

This newsletter contains summaries of research in the fol- 
lowing areas: (1) elimination of stochasticity in vacuum stellarator 
fields, (2) particle dynamics beyond the quasilinear regime, (3) non- 
linear Landau damping of purely perpendicular Bernstein modes, 
and (4) resistive dynamics of magnetic islands with curvature and 
pressure. (MOW) 
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(DOE/OR/21400—T97) Handbook on supercon- 
ductivity: the large-scale applications. Chapter IV. Stability. 
Dresner, L. (Oak Ridge National Lab., TN (USA)). 1984. 
Contract AC05-840R21400. 138p. NTIS, PC A07/MF A011; 
GPO Dep. File Number DE85008170. 

One way to cool a magnet is to immerse it in a bath of liquid 
helium. Boiling helium is a favorite because of helium’s large latent 
heat of vaporization, but as in all boiling heat transfer, blanketing of 
the surface by vapor (film boiling) limits the attainable heat trans- 
fer. A second way to cool is with single-phase supercritical helium. 
To make the heat transfer high, helium in turbulent flow is forced 
through hollow conductors. A third way to cool is with He-II at 
atmospheric pressure. The He-II phase of helium, which remains 
liquid right down to absolute zero, has some remarkable properties 
that distinguish it from all other liquids, including the normal liquid 
phase of helium, He-I. These properties have excited great interest 
in He-II as a coolant for superconducting magnets. Each of these 
ways of cooling leads to a class of specialized problems that are dis- 
cussed in detail. A somewhat different way to forestall quenches is 
to pot the conductor in a material that tightly confines it and to 
cool it indirectly by conduction to helium not directly in contact 
with it. The special problems of this approach are discussed as well. 


19615 (GSI—84-5) Studies on the Feasibility of Heavy 
Ion Beams for Inertial Confinement Fusion. (Gesellschaft 
fuer Schwerionenforschung m.b.H., Darmstadt (Germany, 
F.R.)). May 1984. 87p. NTIS (US Sales Only), PC A0S/MF 
A01. File Number DE85750770. 

The studies on the "Feasibility of Heavy Ion Beams for Iner- 
tial Confinement” funded by the German Ministry of Research and 
Technology have been continued in the same extent as in previous 
years. This annual report summarizes the scientific results of re- 
search carried out in the framework of this project at various re- 
search laboratories and universities. The principal aims of this re- 
search program are the identification and investigation of key issues 
of the heavy ion ICF concept based on a RF linac driver. Work 
done in 1983 concentrated on problems of accelerator and target 
physics: The theoretical investigations on the dynamics of high-in- 
tensity beams were continued. For the first time a low frequency 
RFQ for a high A/q ratio, to be used as a first unit of an injector, 
was put into operation. Theoretical target studies concentrated 
more on fundamental physics problems in the ICF targets, and on 
considerations for the generation of dense plasmas by intense beams 
of heavy ions. 


19616 (Juel—1925) Calculation of the density of sput- 
tered metal in the vicinity of the TEXTOR reference limiter. 
Claassen, H.A. (Kernforschungsanlage Juelich G.m.b.H. 
(Germany, F.R.). Inst. fuer Plasmaphysik; Association Eura- 
tom-Kernforschungsanlage Juelich G.m.b.H. (Germany, 
F.R.)). Jun 1984. 14p. (in German). NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE85750765. 

The density of the metal atoms from wall sputtering in the 
marginal plasma layer of TEXTOR is measured by laser-induced 
fluorescence spectroscopy. Measurements in the vicinity of the se- 
mispherical reference limiter showed a decrease of the metal atom 
density in radial direction towards the core plasma and a maximum 
metal atom density in toroidal direction. The intensity and location 
of the peak are determined by the position of the reference limiter 
relative to the core plasma. In the direct vicinity of the core 
plasma, where sputtering of the limiter surface is mainly caused by 
the ions of the marginal plasma layer, the peak is very high and 
shifted towards the ion side with reference to the flux direction. 
The author investigates the effects of the geometry of the sputtered 
reference limiter and the characteristic length of the plasma density 
profile in the marginal layer on the metal atom density distribution. 
The theory is formulated initially for exponential plasma density 
profiles and constant electron temperature. 
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19617 one Distillation pe for tritium 4 
richment 


lithium. Barnert, E.; Butzek, D 
Coniowiien, Ie Heinrichs, E. (Kernforschungsanlage Jue- 
_ G. “re .H. (Germany, F. -R.). Inst. fuer Chemische Tech- 
nologie der learen Entsor; Kernforschungsanlage 
Juelich G.m.b.H. (Germany, F. FR) ). Zentralabteilung Alige- 
meine Technologie; Association Euratom-Kernforschung- 
Juelich G.m.b.H. (Germany, F.R.)). Jun 1984. 31p. 

(in ). NTIS (US Sales Only), A03/MF AOI. 
File Number DE85750763. 

To close the external fuel cycle of fusion reactors, the triti- 
um obtained from lithium must be separated off. oo 
this is by high-temperature distillation and tt permeation. 
The construction of high-temperature distillation plant is described. 
For the time being, deuterium is processed instead of tritium. 


19618 (KFK—3801) Neutronic studies of fissile and fusile 
breeding blankets. Taczanowski, S. Sy eE ey cave 
Karlsruhe G.m.b.H. ee Inst. fuer 
physik und Reaktortechnik; Kernfi aickt Benufucion) Karls- 
ruhe G.m.b.H. (Germany, F.R.). Proj ion). Aug 
1984. 115p. NTIS = Sales Only), A06/MF AO1. File 
Number 85750776 

In light of the need of convincing motivation substantiating 
expensive and inherently applied research (nuclear energy), first a 
simple comparative study of fissile breeding economics of fusion fis- 
sion hybrids, spallators and also fast breeder reactors has been car- 
ried out. As a result, the necessity of maximization of fissile produc- 
tion (in the first two ones, in fast breeders rather the reprocessing 
costs should be reduced) has been shown, thus indicating the desi 
strategy (high support ratio) for these systems. In spite of the un- 
certainty of present projections onto further future and discrepan- 
cies in available data even quite conservative assumptions indicate 
that hybrids and perhaps even earlier - spallators can become eco- 
nomic at realistic uranium price increase and successfully compete 
against fast breeders. Then on the basis of the concept of the neu- 
tron flux shaping aimed at the correlation of the selected cross-sec- 
tions with the neutron flux, the indications for the maximization of 
respective reaction rates has been formulated. In turn, these consid- 
erations serve as the starting point for the guidelines of breeding 
blanket nuclear design, which are as follows: 1) The source neu- 
trons must face the multiplying layer (of proper thickness) of possi- 
bly low concentration of nuclides attenuating the neutron multipli- 
cation (i.e. structure materials, nongaseous coolants). 2) For the 
most effective trapping of neutrons within the breeding zone (leak- 
age and void streaming reduction) it must contain an efficient mod- 
erator (not valid for fissile breeding blankets). 3) All regions of sig- 
nificant slow flux should contain *Li in order to reduce parasite 
neutron captures in there. 


19619 (LA-UR—85-410) Tritium Systems Test Assembly 
Quality Assurance Kerstiens, F.L. (Los Alamos 
National Lab., NM (USA)). 1985. Con W-7405-ENG- 
36. 5p. (CONF-850310—20). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE85007697. 

From 6. meeting on the technology of fusion energy; 


San F; CA, USA (3 Mar 198 
weak Sealy Aarne Weeder heetii teins die ea 


in service. The Tritium Systems Test Assembly (TSTA) Quality 
Assurance Program has been designed to assure that the designs, 
tests, data, and interpretive reports developed at TSTA are valid, 
accurate, and consistent with formally specified procedures and re- 
views. The quality consideration in all TSTA activities is directed 
toward the early detection of quality problems coupled with timely 
and positive disposition and corrective action. 


19620 (LA-UR—85-411) Tritium a Test Assembly 
operator training program. Kerstiens, F.L. (Los Alamos Na- 
cant Lab., NM (USA)). 1985. Contract a ee ce 
. (CONF-850310—19). NTIS, PC A02/MF AOl; 1; GPO 
. File Number DE85007698. 
From 6. topical meeting on the technology of fusion energy; 
San Francisco, CA, USA (3 Mar 1985). 
Proper operator training is needed to help ensure the safe 
operation of fusion facilities by personnel who are qualified to carry 


19622 oe oe Radial implosion acceleration. 
J. (Los Alamos National Lab., NM (USA)). 11 
Feb 1985. Siadans W-7405-ENG-36. 12p. (CONF-850128— 


1). NTIS, PC A02/MF A01; GPO . File Number 
DE85007669. 
on laser acceleration of par- 


From 2. international workshop 
Oe Loe ee 1985). 
to generate high accelerating gradients [approxi- 
sisiitsldcva tow eemietaaiaeueanset i ieums teas 
celeration is nonresonant so that staging may be fairly easy, and the 
energy source is relativistic e-beams so that a relatively high over 


all efficiency may be achievable. 


19623 (LA-UR—85-703) Compact inertial confinement 

multireactor NM US Pendergrass, J.H. (Los Alamos Na- 

Lab., NM (USA)). 1985. Contract W-7405-ENG-36. 

Tp. (CONF-850310—22). NTIS, PC A02/MF A011; 1; GPO 
. File Number DE85007681. 

From 6. on the technology of fusion energy; 


San Francisco, CA, USA (3 Mar faion 
Inertial confinement (CF) commercial-applications 
plant-optimum driver pulse repetition rates may exceed reactor 


fissionable fuels, etc., in ICF plants. Substantial savings in expensive 
reactor containment cells and blankets can be realized by placing 
more than one reactor in a cell and by surrounding more than one 
reactor cavity with a single blanket system. There are also some 
potential disadvantages associated with close coupling in compact 
multicavity blankets and multireactor cells. Tradeoffs associated 
with several scenarios have been studied. 


19624 (ORNL/FEDC—84/9) Tokamak Systems Code. 
Reid, R.L.; Barrett, R.J.; Brown, T.G.; Gorker, G.E.; 
Hooper, RJ, Kalsi, S.S.; pr wOak D.H.; Peng, Y.K.M: 


aie ne ; Spampinato, P National Lab., 

TN (USA). Mar 1985. aenee ye 481p. 
NTI A21/MF A0l; 1; GPO Dep. File Number 
DE85008147. 

The FEDC Tokamak Systems Code calculates tokamak per- 
formance, cost, and configuration as a function of plasma engineer- 
ing parameters. This version of the code models experimental toka- 
maks. It does not currently consider tokamak configurations that 
generate electrical power or incorporate breeding blankets. The 
code has a modular (or subroutine) structure to allow independent 
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ee ee as on tne 

of modularization is that a component module may be up- 
Seirauielnaieintiaaa seekiabee at dis erams codeee ne 
as the imput to or output from the module remains unchanged. 


19625 (UCRL—52000-84-11, pp 1-11) MARS: the 
Mirror Advanced Reactor Study. Nov 1984. NTIS, PC A03/ 
MF A01. File Number DE85004358. 

In Energy and T Review. 

The Mirror Advanced Study (MARS) produced a 
comprehensive conceptual design of a deuterium-tritium-fueled 

commercial fusion reactor based on the tandem-mirror ores 

The Ucaligumtion detbed fo 8 L20OSEW ecb 7 tptemanoidl tlac) 
tricity-generating plant. The MARS machine emphasizes the attrac- 
tive features of the tandem-mirror concept, including steady-state 
operation, a small-diameter, high-beta plasma, a linear central cell 
with simple, low-maintenance blankets, low first-wall heat fluxes 
(less than 10 W/cm”), an absence of driven plasma currents or as- 
sociated disruptions, a natural diversion of plasma impurities, and 
direct conversion of the energy of end-loss charged particles into 
electric power. Particular emphasis in this study was placed on the 
exploitation of the potential of fusion for improved safety, lower 
activation, and simpler disposal of radioactive wastes compared 
with fission. 


19626 (UCRL—52000-85-1) Energy and Technology 
Review. (Lawrence Livermore National Lab., CA (USA)). 
Jan 1985. Contract W-7405-ENG-48. 3lp. NTIS, PC A03/ 


MF AO01; GPO Dep. File Number DE85007794. 
Separate abstracts were prepared for each of the two includ- 
ed sections. (MOW) 


19627 (UCRL—52000-85-1, pp 1-9) Fissile fuel from 
fusion. Jan 1985. NTIS, PC A03/MF AOl1. File Number 
DE85007794. 

In Energy and Technol Review. 

An advanced Siend dinette Shen, caatied dibapity ohn epee 
ly designed fusion reactor could produce 6000 kg/year of fissile 
fuel, enough for 15 or more conventional fission reactors, replacing 
the current system of uranium mining and enrichment. By using 
both fissile and tritium produced in a fusion breeder reactor, we 
could generate electricity for centuries without any further depend- 
ence on mined uranium. Neutron fluxes suitable for operating some 
forms of breeder blanket should be availabele in the next generation 
of fusion reactors. The two suppressed-fission breeder blanket de- 
signs in this article have imporatant operational and safety advan- 
tages. 


19628 (UCRL—52000-85-1, pp 10-20) Novette laser fa- 
cility: a step in the evolution of high-power laser systems. Jan 
1985. NTI, PC A03/MF A011. File Number DE85007794. 

In Energy and Technology Review. 

The Novette laser was first in the Laboratory's series of 
successively more powerful and complex laser systems to incorpo- 
rate full-power harmonic conversion of laser in nonlinear birefrin- 
gent media to test the hypothesis that short-wavelength laser pulses 
couple energy more efficiently to target plasmas than longer ones 
do. It produced 18-kJ, 1-ns, infrared (lw) pulses that were frequen- 
cy doubled to green light (2w) and focused onto targets. Among 
the experiments successfully completed were: two series of x-ray 
laser experiments with 0.1-ns pulses, wavelength scaling studies 
using 1-ns pulses, experiments achieving densities of about 100 times 


technologies and has profoundly affected our un- 
derstanding of laser-plasma coupling phenomena. 


19629 (UCRL—52000-85-2) Energy and Technology 
Review. (Lawrence Livermore National Lab., CA (USA)). 
Feb 1985. Contract W-7405-ENG-48. 3 . NTIS, PC A03/ 
MF A01; GPO Dep. File Number DE8 341. 

Separate abstracts were prepared for each of the four includ- 
ed sections. (MOW) 
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19630 (UCRL—52000-85-2, pp 1-7) Neodymium-glass 
laser reasearch and development at LLNL. Feb 1985. NTIS, 
PC A03/MF AO1. File Number DE85008341. 

In Energy and Technology Review. 

More than decade of research and development in inertial 
confinement fusion (ICF) at LLNL has culminated in the Nova 
laser system, the most energetic and powerful neodymium-glass, 
solid-state laser constructed to date. The Nova laser, like its prede- 
cessors, will be used for research on nuclear-weapon physics and 
military applications. Experience gained with this laser will also 
support the ultimate goal of inertial confinement fusion - the cost- 
effective, central-station generation of electric power. A review of 
the ICF program at LLNL and the development of neodymium- 
glass laser systems is presented for the occasion of the initial oper- 
ation of the Nova laser. 


19631 (UCRL—52000-85-2, Rae 8-17) Nova laser technol- 
ogy. Feb 1985. NTIS, PC A AOl. File Number 
DE85008341. 

In Energy and Technology Review. 

The Nova laser system is a powerful new tool for studying 
both the physics of nuclear weapons and inertial confinement 
fusion. It provides output at 50 to 100 kJ at three different wave- 
lengths (1.05, 0.53, and 0.35 ym) and operates over a range of pulse 
durations from 0.1 ns to greater than 100 ns. The Nova laser will be 
used to verify models that describe the interaction of short-wave- 
length laser with large-scale plasmas, to compress deutrium-tritium 
fusion fuel to densities approaching 200 g/cm® (1000 times the den- 
sity of liquid deuterium-tritium), to extend soft-x-ray laser technolo- 
gy, and to advance our understanding of high-temperature and 
high-pressure physics for a variety of weapons and physics applica- 
tions. The ultimate goal of the Laboratory's inertial-confinement 
fusion program is to produce, for military and civilian applications, 
thermonuclear microexplosions that release several hundred times 
more energy than the laser delivers to the target. 


19632 ieee ae acme pp 18-25) Building Nova: in- 
dustry relations and techno eb 1985. NTIS, 
PC A03/MF AO1. File Number DE85008341. 

In Energy and Technology Review. 

Techno ogy transfer has been an integral part of LLNL's 
laser program since its beginnings in the early 1970s. The 
Laboratory's active commitment to work with US industry to de- 
velop the necessary technology has ensured that the stringent de- 
mands of laser designers could be met by the companies supplying 
the components for increasingly powerful laser systems. The inter- 
action of LLNL and the industries that took part in the building of 
the Nova laser illustrates the three basic ways of transferring tech- 
nology: transferring an entire technology package, providing specif- 
ic technical knowledge in a fairly narrow area, and collaborating 
with industry to develop a technology. The latter, with the Labora- 
tory and a company working together and sharing the costs, is the 
easiest and most beneficial and was used extensively in the building 
of the Nova laser. Examples include technological developments 
that made possible the production of very large, pure crystals for 
harmonic conversion of laser light, large optical materials of high 
quality, special flat-lapping machines for polishing large-size optics 
pieces, and the special optical coatings required by Nova’s large 
system. The result of this close collaboration was the delivery of 
the Nova hardware on schedule and within specifications plus a 
concomitant significant increase in the technology and production 
capability of US industry. 


19633 een te 1s 26-32) Managing the 
Nova laser project. Feb 1985 PC A03/MF AO1. File 
Number DE85008341. 
agin = and Technology Review. 

ratory’s Nova laser, the latest in its evolutionary 
series of large research lasers, began operation in February 1985. 
An undertaking the size and complexity of the Nova project re- 
quires detailed organization and close monitoring of costs and 
schedules. This was achieved, in part, by dividing the project into 
many smaller elements. Because much of the work was subcon- 
tracted, it also was necessary to coordinate the contributions of 
over a hundred vendors, many of them small firms. Despite infla- 
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tion, fluctuating annual funding levels, and major technical modifi- 
cations, the project was completed on schedule and within costs. 


19634 (UCRL—53179-83) Fire protection research for 
DOE facilities: FY 83 year-end report. roa a Al- 
vares, N.J.; a Beason, D.G.; Foote, K.L.; 
Priante, S. Jy anor = . (Lawrence Livermore National 
aoe CA (USA)). 2 Aug 1984. Contract W-7405-ENG-48. 
a NTIS, PC A05 A01; GPO Dep. File Number 

We summarize our research in FY 83 for the DOE-spon- 
sored project, Fire Protection Research for DOE Facilities. This 
research program was initiated in 1977 to advance fire-protection 
strategies of energy technology facilities in order to keep abreast of 
the unique fire problems that develop along with energy technolo- 
gy research. Since 1977, the program has broadened its original 
scope, as reflected in previous year-end reports. We are developing 
an analytical methodology through detailed study of fusion energy 
experiments at Lawrence Livermore National Laboratory (LLNL). 
Using these experiments as models for methodology development, 
we are currently advancing three major task areas: (1) the identifi- 
cation of fire hazards unique to fusion energy facilities, (2) the eval- 
uation of accepted fire-management measures to meet the negate 
hazards, and (3) the performance of unique research into problem 
areas we have identified to provide input into analytical fire-growth 
and damage-assessment models. 


19635 Switching power supply. A.M. (to t. 
of Energy). US Patent Applicaton | 6-617,651. 5 Jun 19 
39p. Contract W-7405-EN 

The invention is a repratable capacitor charging, switching 
power supply. A ferrite transformer steps up a dc input. The trans- 
former primary is in a full bridge configuration utilizing power 
MOSFETs as the bridge switches. The transformer secondary is 
fed into a high voltage, full wave rectifier whose output is connect- 
ed directly to the energy storage capacitor. The transformer is de- 
signed to provide adequate leakage inductance to limit capacitor 
current. The MOSFETs are switched to the variable frequency 
from 20 to 50 kHz to charge a capacitor from 0.6 kV. The peak 
current in a transformer primary and secondary is controlled by in- 
creasing the pulse width as the capacitor charges. A digital ripple 
counter counts pulses and after a preselected desired number is 
reached an up-counter is clocked. 


19636 Improved activation cross sections for vanadium 
and titanium. Muir, D.W.; Arthur, E.D. (Los Alamos Na- 
tional Lab., NM (USA). Theoretical Div.). Journal of Nucle- 
« Materials 123: No. 1-3, 1058-1064(May 1984). (CONF- 
From 3. topical meeting on fusion reactor materials; Albu- 
one ee NM, USA (19 Sep 1983). 
um alloys such as V-20Ti and V-Cr-Ti are attractive 
sities’ ae use as structural materials in fusion-reactor blankets. 
The virtual absence of long-lived activation products in these alloys 
suggests the possibility of reprocessing on an intermediate time 
scale. We have employed the modern Hauser-Feshbach nuclear- 
model code GNASH to calculate cross sections for neutron-activa- 
tion reactions in © V and *'V, to allow a more accurate assessment 
of induced radioactivity in vanadium alloys. In addition, cross sec- 
tions are calculated for the reactions “*Ti(n, 2n) and “Ti(n, 2n) in 
order to estimate the production of “Ti, a 1.2-MeV gamma-ray 
source with a half-life of 47 years. 
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19637 (LA-UR—84-3743) Flexibility: a key to successful 
quality circles, Ling ne. L.J. (Los Alamos National Lab., 
NM (USA)). 1984 tract W-7405-ENG-36. 4p. (CONF- 
850447—1). NTIS, PC A02/MF A0l; GPO Dep. File 
Number DE85003737. 

From International Association of Quality Circles meeting; 


tee A Ouality Circles Ss i pf National Laboratory 


have used many unique oem Groups have been composed 
of computational specialists, maintenance personnel, managers, 
technicians, and designers and illustrators. Some groups began with 
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(BNL—S51700) Brookhaven ee. J 
1982-March 1983. Kuper, J.B.H.; Rustad, M.C. (eds.). 
(Brookhaven National , Upton, NY (USA)). 1983. Con- 
tract AC02-76CH00016. 17ip. NTIS, PC A08/MF AOl; 
GPO Dep. File Number DE84015153. 

Research at Brookhaven National Laboratory is summarized. 
Ng ee cae ane Se or ee life 
peg _ energy science, support activities and administra- 
tion. 


19639 (BNL—51700, pp 109-126) Department of Energy 
and Environment. 1983. NTIS, PC A08/MF AOl. File 
Number T184015153. 
In Brookhaven Highlights, January 1982-March 1983. 
Research in applied energy science includes the 
of Energy and Environment, Energy Sciences, Environmental Sci- 
ences, Energy Technology, and the National Center for Analysis of 
Energy Systems. It also includes the Department of Nuclear 
Energy, Nuclear Safety, Nuclear Waste Management, Nuclear Ma- 
terial Safeguards, National Nuclear Data Center, and Advanced 
Reactor Systems. (GHT) 


19640 (DOE/MA—0008/15) pada caey of Energy audit 
followup and internal control review tracking systems. Quar- 
terly management report as of December 31, 1984. (USDOE 
Assistant Secretary for Management and Administration, 
Washington, DC. Office of the Controller). Feb 1985. 22p. 
NTIS, PC A02/MF A0l; GPO Dep. File Number 
DE85008322. 

This report provides information to DOE management on 
the status of audit followup and internal control review activities. It 
is based on data accumulated in accordance with DOE Order 
2300.1A which established the DOE Audit Report Tracking Sys- 
tems (DARTS), and the DOE Internal Control Tracking System 
(ICTS) which is described in draft DOE Order 1000.3A. DOE 
Order 2300.1A further provides for bringing to the attention of the 
DOE Internal Control and Audit Review Council (DICARC) such 
matters as corrective actions inordinately delayed and unresolved 
disagreements between audit and action offices. During the quarter 
ended December 31, 1984, there were 148 audit reports received 
with questioned costs of $4,032,500. There were 147 reports closed, 
and the amounts reinstated and recovered were $4,062,400 and 
$1,403,800 respectively. 380 reports remained open, and $27,098,100 
in questioned costs still required some further action. During this 
quarter, 15 final and nine draft internal control review reports were 
issued. The 15 final reports contained 30 signficant recommenda- 
tions which were added to the recommendations previously entered 
in DICTS. Twenty recommendations were closed during the quar- 
ter. Twenty-four recommendations in 11 internal control review re- 
ports remained open. Also, 74 of 149 inventoried internal control 
reviews were completed or in progress. 


(LA-UR—85-52) Historical 
moon base: the British 
Alamos National Lab., NM CSAs Hawaii Univ., 


ive on the 
Jones, E.M.; Finney, B.R. 


(Los 
Honolulu (USA). i of Anthropology 1984. Contract 
W-7405-ENG-36. CCONF-S410200.- 8). NTIS, PC 
A02/MF AOl1; GPO 1 . File Number DE85005905. 
_ From Lunar bases and space activities of the 21st century; 
Ww mn, DC, USA (29 Oct 1984). 
ig the many historical episodes that have relevance to 
the establishment of a human base, the voyages of Captain Cook, 
and the founding of Britain’s Botany Bay colony in Australia seems 





Se a er cites bates Ber coboenand eae. 
willingness to promote early self-sufficiency may have delayed the 
time when Australia became self-supporting. Structuring the lunar 
base to offer opportunities for private initiatives may hasten the day 
when it becomes a self-supporting settlement rather than an exter- 
nally supported scientific base on an Antarctic model. 
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REFER ALSO TO CITATION(S) 17941, 19344 


19642 (ANL/MCS-TM—43) Software for estimating 
sparse Hessian matrices. Coleman, T.F.; Garbow, Manet 
More, J.J. ¢ National Lab., IL (USA); Cornell 

Univ., Ithaca, (USA). t. of Computer Science). Dec 
1984. Contract W-31-109- G.38:ACUD-83ER 13069. 75p. 
NTIS, PC A04/MF AOl; GPO Dep. File Number 
DE85008121. 

The solution of a nonlinear problem often re- 
quires an estimate of the Hessian matrix for a function f. In large 
scale problems the Hessian matrix is usually sparse, and then esti- 
Se ee ee eee ee 

of differences can be small compared to the dimension of the prob- 
lem. In this paper we describe a set of subroutines whose purpose is 
to estimate the Hessian matrix with the least possible number of 
gradient evaluations. 


19643 (ANL/TM—423) CMS at ANL. Gallo, M.A. (Ar- 
— National Lab., IL (USA)). Feb 1985. Contract W-31- 
09-ENG-38. 8ip. NTIS, PC A05/MF A01; GPO Dep. File 
Number DE8 888. 

This document supplements IBM VM/SP technical docu- 
mentation. It is also in most instances the source for VM/SP policy 
and enhancements at Argonne National Laboratory. When appro- 
priate, it references material available in other documents; it does 
not ordinarily duplicate information available in vendor documenta- 
tion. You will need at least a modest knowledge of CMS to absorb 
the contents of this document. Note that we consistently use VM/ 
SP to designate the IBM Virtual Machine/System Product interac- 
tive system. This designation identifies the VM/370 subset in use at 
ANL and conforms to current IBM practice. VM/SP consists of 
the Conversational Monitor System (CMS), the Control Program 
(CP), and some capabilities peculiar to VM/SP. 


19644 (DOE/ER/40048—08-N4) Why 

Clebsch-Gordan coefficients real. Bickerstaff, R.P.; Damhus, 

T. (Washington Univ., Seattle (USA), Inst. for Nuclear 
Univ. (Denmark). H.C. Oersted Inst.). 

1984. Contract aur ana 8p. (CONF-8405168—4). 

NTIS, PC A02/MF AOI; ; GPO Dep. File Number 


From International colloquium on group theoretical methods 
aoe College Park, MD, USA (21 May o— 
In applications in physics and chemistry the Clebsch-Gordan 
coefficients, which reduce the Kronecker product of irreducible 
representations, are defined over the field of complex numbers and 
have no birthright to be real. We present a necessary and sufficient 
condition for reality in the case of compact groups. The condition 
involves a simple generalization of the Frobenius-Schur invariant 
and is associated with involute-group automorphisms. Examples are 
— the condition and also of ones 
wi / 


19645 (DOE/MA—0181) Security guidelines for micro- 
computers and word processors. (USDOE Assistant Secre- 
Keg a and Administration, W DC. 
of ADP Management). Mar 1985. 18p. S, PC 

rae A0l; GPO Dep. File Number DE8 85. 
document is issued by the Office of ADP 


when DOE sensitive unclassified data is processed on a microcom- 
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puter or a word processor. These guidelines are presented for con- 
sideration only and are not mandatory. It is left to the reader's dis- 
cretion to determine which of the guidelines, if any, are appropriate 
for use in a specific environment. This document may be tailored 
by your facility's CPPM to address the specific needs and proce- 
dures at your facility. 


(LA-UR—85-523) Optimizing computational effi- 
— codes. 
(Los reste ty 
1985. Contract W-7405-ENG-36. tp (CONF-850566-4 
NTIS, PC A02/MF AOl; 1; G Dep. File Number 
DE85007661. 

From 2. international school for space simulation; Honolulu, 
HI, USA (3 Feb 1985). 

It is usually important to write plasma simulation codes in 
such a way that they execute efficiently and are convenient to use. 
I discuss here practical techniques to achieve this goal. Numerical 
algorithms must be well formulated and advantage taken of ma- 
chine architecture in casting the algorithm into a high level lan- 
guage such as Fortran. The advantages of writing critical routines 
in Assembler are discussed. For large simulation codes, disks must 
often be used as a temporary store for working data. Efficient 
methods for doing this are presented. Codes must not only be well 
organized for ease of implementation and maintenance, but also for 
ease of use. Ways are suggested for packaging codes such that 
os batch production, restarting and diagnostic postprocessing is 

tated. Particular emphasis is placed on graphics postprocessors, 
gheds Seid tides bo cond bo sol Shen lb Geaciece teneiotin oe wok 
as with hardcopy devices. 


(LBL-PUB—3035) Introduction to ae the 
software tools test formatting program. Agazzi, C. (Law- 
rence Berkeley Lab., CA (USA)). Dec 1984. Contract 
AC03-76SF00098. 73p. NTIS, PC A04/MF A01; GPO Dep. 
File Number DE85007612. 

Format is the name of the Software Tools formatter. It 
allows you to format text according to instructions that you place 
within the text. The text and instructions for each document you 
wish to create are kept in files. Each instruction, called a request 
line, makes changes in the way your document is laid out. For ex- 
ample, you can change the margins within your document to visu- 
ally set off lists of items or topics. You can also bold face or under- 
line words or sentences to highlight them. Throughout this manual 
are examples of how to use the Format request lines along with il- 
lustrations of the effects request lines have on an exampie letter. 
The request lines begin with a period in the first column on the 
screen. Each request line performs a specific function and is placed 
on the line immediately in front of the test to be formatted. Output 
lines are automatically filled; that is, their right margins are justi- 
fied, without regard to the format of the input test lines. 


19648 (PNL-SA—11888) Looking at more than three di- 
mensions. Nicholson, W.L.; Carr, D.B. (Pacific Northwest 
Labs., Richland, WA (USA)). Apr 1984. Contract AC06- 
76RL01830. 10p. (CONF-8403176—1). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE85007764. 

From Interface: computer science and statistics meeting; At- 
lanta, GA, USA (14 Mar 1984). 

Statistical graphics for data in more than three dimensions 
cannot be based on direct spatial representation. Three approaches 
have been tried with varying degrees of success. First is simultane- 
ous presentation of two- or three-dimensional marginals with a 
cross-reference scheme to identify common points. Second is pro- 
jection into two or three dimensions and variations on this theme. 
Third is a single view with higher dimensions indicated by charac- 
teristics of the plotting symbol. The first two approaches admit vis- 
ualization of simple conditional relationships, but putting together 
pieces to understand complex relationships requires substantial intel- 
lectual effort. The third is a compromise which presents some visu- 
alization of higher dimensional relationships. The paper emphasizes 
the third mode of display making use of motion, color, and geomet- 
rical characteristics of the plotting symbol as higher dimensional 
cues. 19 references, 4 figures. 
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19649 (SAND—84-1857C) New results on 


integer factori- 
zations, a J.A.; Holdridge, D.B. (Sandia National 
Labs., en ue, NM (USA)). 1984. Contract AC04- 
76DP00789 4p. (Co -8409211—1). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85007686. 
From 14. annual conference on numerical mathematics and 
computes Winni; Manitoba, Canada (27 Sep 1984). 
The study of the crypto-security of the RSA algorithm at 
Sandia National Laboratories has focused attention on factorization 
of large integers, as no attack of lesser computational complexity 
has thus far surfaced. This report describes recent experience in the 
development of a state-of-the-art factorization capability. The vari- 
ous changes in the algorithm that have enabled factorization of 70- 
digit numbers in times comparable to those for 50 digits a year ago 
are described in some detail. 8 references. 


19650 (SAND—84-2124) Digital image analysis of four- 
frame holographic plasma and neutral gas interferograms. 
Mastin, G.A.; Allen, G.R. (Sandia National Labs., Albu- 
querque, NM (USA)). Jan 1985. Contract AC04- 
76DP00789. 14p. NTIS, PC A02/MF AO0l1; 1; GPO Dep. 
File Number DE85008397. 

Diagnostic interferograms characterizing the dynamics of 
plasma and neutral in the anode-cathode gap of magnetically insu- 
lated transmission lines (MITL) are well suited for digital image 
analysis. The presence of plasma or a neutral gas near the cathode 
surface produces bending of a pattern of background fringes on the 
interferogram; the fringes would be straight and uniformly spaced 
in the absence of such a perturbation. Because the fringes are peri- 
odic, we can perform a Fast Fourier Transform (FFT) and extract 
the phase of the dominant spatial frequency component of the 
fringe pattern. The fringe phase shift is proportional to the plasma 
electron or neutral gas density. Futhermore, the location of the 
plasma-cathode interface can be estimated from the interferogram 
so that electron density as a function of distance from the cathode 
surface can be computed. This report introduces the technical prob- 
lem, examines the image analysis algorithm and presents diagnostic 
interferogram analysis results. The ability to reliably extract and es- 
timate quantitative parameters from interferograms via digital image 
analysis is emphasized. This image analysis technique is applicable 
to a broad class of interferograms where a background fringe pat- 
tern is distorted by the refractive index of a plasma or gas. 


19651 (SAND—85-8210) NEWPLOT 3: a general-pur- 
pose scientific plotting package. Goldsmith, JEM. (Sandia 
National Labs., Livermore, CA (USA)). Feb 1985. Contract 
AC04-76DR00789. 49p. NTIS, PC A03/MF A0l1; GPO 
Dep. File Number DE85008050. 

This report describes the use of Version 3 of the computer 
program NEWPLOT to prepare high-quality scientific plots, with a 
minimum of effort, on a variety of plotting devices. Parameter 
input to NEWPLOT can be saved as a disk file for subsequent 
modification and reuse. NEWPLOT acts as a convenient front end 
for accessing many of the plotting routines available with the sub- 
routines in the commercial DISSPLA package from ISSCO. This 
report supersedes SAND83-8227, which described Version 1 of 
NEWPLOT. 


19652 (SLAC—276) Principal curves and _ surfaces. 
Hastie, T. (Stanford Linear Accelerator Center, CA 
(USA)). Nov 1984. Contract AC03-76SF00515. 53p. NTIS, 
PC A04/MF A011; GPO Dep. File Number DE8 981. 

Thesis. 

Principal curves are smooth one dimensional curves that 
pass through the middle of a p dimensional data set. They minimize 
the distance from the points, and provide a non-linear summary of 
the data. The curves are non-parametric and their shape is suggest- 
ed by the data. Similarly, principal surfaces are two dimensional 
surfaces that pass through the middle of the data. The curves and 
surfaces are found using an iterative procedure which starts with a 
linear summary such as the usual principal component line or plane. 
Each successive iteration is a smooth or local average of the p di- 
mensional points, where local is based on the projections of the 
points onto the curve or surface of the previous iteration. 46 refer- 
ences, 63 figures. 
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19653 Numerical methods for large sparse linear least 
problems. Heath, M.T. (Oak Ridge National Lab., 
. SIAM Journal on Scientific and Statistical 
5: No. 3, 497-513(Sep 1984). Contract W-7405-ENG-26. 
Large sparse least squares problems arise in many applica- 


geodesists and engineers have been 
solving such problems for years, it is only relatively recently that 
numerical analysts have turned attention to them. In this 
survey of numerical methods for large sparse linear least squares 
problems is presented, focusing i 
uaa : 


- (La ). 
; 18: No. 37.69 0an-Feb 1983). Contract W-7405- 
ENG-48. 


Prony’s method, a procedure for estimating the parameters 
of a sum of exponentials, is applied here to linear array pattern syn- 
thesis. Unlike most approaches to this problem, Prony’s method 
provides source locations as well as source strengths, so that the 
synchronized distributions generally involve nonuniformly spaced 


sources, paper 2 will treat a version of Prony’s method constrained 
to produce isotropic sources. 


19655 and implementation of computer as- 
sistance for cost Orr, H.D.; S , J.E.; Stutz, 
R.A. (Los Alamos Scientific Laboratory). Cost aed 
= West Virginia); 21: No. 5, 177-182(Sep-Oct 
From 5. International Cost Engineering Congress; Utrecht, 
Netherlands (1978). 
a cost estimate appears to be a simple task in terms 
of procedures, however, transferring these procedures into the en- 
vironment of the computer imposes new and unfamiliar constraints. 


eral years. The search for this path is summarized. 
9903 Information Handling 


19656 (BNL—36031) Scientific data bases on a VAX-11/ 
780 running VMS, Benkovitz, C.M.; Tichler, J.L. (Brookha- 
ven National Lab., Upton, NY (USA)). 1984. Contract 
AC02-76CH00016. . (CONF-841249—5). NTIS, 
A02/MF A01; GPO Dep. File Number DE85007925. 

From Fall DECUS symposium; Anaheim, CA, USA (10 
Dec 1984). 

a National Laboratory several current projects 
are developing and applying data management techniques to com- 
pile, analyze and distribute scientific data sets that are the result of 
various multi institutional experiments and data gathering projects. 
This paper will present en overview of a Sew of Gass Guts manage 
ment projects. 


19657 (LBL—18814) Data management issues of statisti- 
cal databases. Shoshani, A. (Lawrence Berkeley Lab., CA 
(USA)). Aug 1984. Contract AC03-76SF00098. 23p. 
(CONF-8410243—1). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85007616. 
From AICA annual conference on information and automat- 
a Rome, Italy (23 Oct 1984). 
this paper we describe the nature of statistical data bases 
and the special problems associated with them. We first describe 
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the characteristics of statistical data bases in terms of data struc- 
tures and usage. Then, we describe several problems unique to sta- 
tistical databases, and when appropriate discuss some solutions or 
work in progress. The problems and solutions are organized into 
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the following areas: physical organization, logical modeling, user 
interface, and the integration of statistical analysis and data manage- 
ment functions. 25 references. 
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In the Corporate Author Index, report literature is indexed using 
the name of the organization or institution responsible for issuing 
the report. Headings are provided for all report literature and for 
published literature for which a corporate approach is especially 
desirable, e.g., symposium and conference proceedings. 

Each entry under a corporate heading gives the document title 
and the volume and abstract numbers. The document type, e.g., R 
for Report; country of publication, e.g., US; and language of the 
document, e.g., In German, are given in parentheses at the end of 
the entry. If no language statement appears, the language is Eng- 
lish. Tables of document types and country of publication codes 
appear after the indexes. 

DOE Energy Data Base: Corporate Author Entries (DOE/ 
TIC-4585) is used in the standardization of corporate entries. DOE/ 
TIC-4585 is available for purchase from the National Technical In- 
formation Service (NTIS), U. S. Department of Commerce, Spring- 
field, Virginia 22161. 
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Aalborg Shipyard Ltd. (Denmark) 
Information on the EFP-project coal-combustion, 10:17897 
(R;DK) 
Aerospace Corp., El Segundo, CA (USA). Aerophysics Lab. 
Study of the formation of sulfuric acid aerosols, 10:19041 (R;US) 
Aerospace Corp., Germantown, MD (USA). Eastern Technical Div. 
Special studies and analyses for the Assistant Secretary for 
Environment. Final report, 10:19095 (R;US) 
Agricultural Research Service, Ithaca, NY (USA). Northeastern 


Regulation of expression of a soybean storage protein subunit 
gene. Progress report, 10:19133 (R;US) 

Air Force Inst. of Tech., Wright-Patterson AFB, OH (USA) 

Investigation into the high strain-rate behavior of compacted 
sand using the split-Hopkinson pressure bar technique, 10:18883 
(R;US) 

Air Products and Inc., Allentown, PA (USA) 

Catalyst and reactor development for a liquid phase Fischer- 
Tropsch process. Quarterly technical progress report, 1 
October 1983-31 December 1983, 10:18080 (R;US) 

Alabama A and M Univ., Normal (USA) 

Photoacoustic/laser spectroscopy of halogens and mixed 
halogens for energy p Interim report, May 1-December 
31, 1984, 10:18786 (R;US) 

Allis-Chalmers Corp., York, PA (USA). Nuclear Components Div. 

Evaluation of the thermoelectric method for determination of 
interstitial gases in titanium, 10:18880 (R;US) 

— Research and Development, Inc., Golden, CO 


Chemical coal cleaning process and costs refinement for coal- 
water slurry manufacture. Monthly report, 10:17878 (R;US) 
American Hospital Association, Chicago, IL 
Energy impact analysis of the revised minimum requirements for 
construction and equipment of hospitals and medical facilities. 
Final report, 10:18563 (R;US) 
American Planning Association, Chicago, IL 
Use of compensation and incentives in siting low-level 
radioactive waste disposal facilities, 10:17987 (R;US) 
American Research Corp. of Virginia, Radford 
Laser diagnostics of coal combustion systems. Technical progress 
report, 10:17892 (R;US) 
American Schack Co., Inc., Pittsburgh, PA 
Cyclonic combustor for low-heating value off-gas incineration, 
10:17928 (R;US) 


American Statistical Association, Washington, DC 
ASA conference on radiation and health: Coolfont IV. Final 
report, 10:19198 (R;US) 
Ames Lab., [A (USA) 
Dendritic growth from amorphous matrix, 10:18720 (R;US) 


10:18562 (R;US) 
Review of energy 
applications. Final se be 10:18560 (R;US) 

Suggested new directions for the Institutional 
Programs, 10:18561 (R;US) 

Architectural Energy Corp., Westminster, CO (USA) 

Research on integrated solar heating and cooling systems for 
passive and hybrid solar low energy buildings. Final report, 
10:18229 (R;US) 

Argonne National Lab., Idaho Falls, ID (USA) 

Seismic of the EBR-II to the Mount Borah earthquake, 
10:18396 (R;US) 

Simulation and verification of the EBR-II automatic control rod 
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re 
Ion Exchange 


Steam distillation, solvent extraction, and ion exchange for 
eT ee ae 
G; 
Mass 


Steam distillation, solvent extraction, and ion exchange for 
polar organics in shale process waters, 10:18777 
G;US) 
Solvent 


Extraction 
Steam distillation, solvent extraction, and ion exchange for 
polar organics in shale process waters, 10:18777 


Synthesis 
,, Chemicals from biomass, 10:18085 (BA;GB) 
ACETIC ALDEHYDE 
See ACETALDEHYDE 
ACETYLENE 


Kinetic evaluation of propyne surface diffusivity on silica- 
alumina-supported chromium(V]) using positron annihilation 
surface detection, 10:18813 (J;US) 


ACID ELECTROLYTE FUEL CELLS 
Catalysts 


Preparation and evaluation of advanced electrocatalysts for 
phosphoric acid fuel cells. Final report, 10:18546 (R;US) 
Demonstration Programs 
Electric utility acid fuel cell stack technology advancement. 
Final report, 10:18547 (R;US) 


Properties 
Preparation and evaluation of advanced electrocatalysts for 
phosphoric acid fuel cells. Final report, 10:18546 (R;US) 
Performance Testing 
Electric utility acid fuel cell stack technology advancement. 
Final report, 10:18547 (R;US) 
ACID PHOSPHATASE 
Code number 3.1.3.2. 


Biosynthesis 
Regulation of the synthesis of barley aleurone a-amylase by 
gibberellic acid and calcium ions, 10:19104 (J;US) 


Eazyme Activity 
Regulation of the synthesis of barley aleurone a-amylase by 
gibberellic acid and calcium ions, 10:19104 (J;US) 
ACID RAIN 
Acid rain - the available control technology, 10:17866 (R;GB) 
Effects of acid and neutral sulfate salt solutions on forest floor 
arthropods, 10:19076 (J;US) 





ACID RAIN 
Biological Effects 


Biological Effects 
Botanical aspects of acidic precipitation, 10:19233 (J;US) 
Environmental Effects 
Botanical aspects of acidic precipitation, 10:19233 (J;US) 
Environmental effects research. Environmental Research 
Division annual report, January-December 1983. Part 3, 
10:19224 (R;US) 
Impacts 


Evidence for acid-precipitation-induced trends in stream 
chemistry at hydrologic Bench-Mark stations, 10:19086 
(RUS) 


ACIDITY 
See PH VALUE 
ACIDS (ORGANIC) 
See ORGANIC ACIDS 
ACOUSTIC EMISSION TESTING 
Acoustic emission for on-line reactor pressure boundary 
monitoring, 10:18330 (R;US) 
Summary of detection, location, and characterization 
ities of AE for continuous monitoring of cracks in 
reactors, 10:18331 (R;US) 
ACOUSTIC TESTING 
See also ACOUSTIC EMISSION TESTING 
Evaluation of methods for leak detection in reactor primary 
systems and NDE of cast stainless steel, 10:18334 (R;US) 
ACQUISITION (DATA) 
See DATA ACQUISITION 
ACRIDINES 


Hydrogenation 
Homogeneous catalytic hydrogenation. 2. Selective reduction 
of polynuclear heteroaromatic compounds catalyzed by 
chlorotris(triphenylphosphine)rhodium(]), 10:17843 (J;US) 
ACTINIDE COMPLEXES 


Integrative study of the behavior of transuranic elements in the 
marine environment. Progress report, June 1, 1983-May 31, 
1984, 10:19092 (R;US) 
ACTINIDE COMPOUNDS 
Chemical 


Preparation 
Future directions in solid state lanthanide and actinide 
chemistry, 10:18803 (J;CH) 
ACTINIDES 
See also CURIUM 
PL 
THORIUM 
URANIUM 
Chemical Preparation 
Future directions in solid state lanthanide and actinide 
chemistry, 10:18803 (J;CH) 
ACTINIUM X 
See RADIUM 223 
ACTIVATED CARBON 
Sorptive Properties 
Field testing of carbon adsorber beds-II, 10:18855 (RA;US) 
Retention of elemental **"I by activated carbons under 
accident conditions, 10:18415 (R;DE;In German) 
ACTIVATED SLUDGE PROCESS 
Performance 
Assessment of activated sludge process in 
extracted coal gasification 


treating solvent- 
wastewaters, 10:17845 (BA;US) 


Deposition 
CAM particle deposition evaluation, 10:19267 (RA;US) 
Diagnostic Techniques 
Measurement of aerosol concentration as a function of size and 
charge, 10:19266 (RA;US) 
Electric Charges 
Measurement of aerosol concentration as a function of size and 
charge, 10:19266 (RA;US) 


Losses 
CAM particle deposition evaluation, 10:19267 (RA;US) 
Particle Size 


Measurement of aerosol concentration as a function of size and 
charge, 10:19266 (RA;US) 
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Evolution of stratospheric aerosol size distribution from 
ground-based radiometric measurements: a study of El 
Chichon aerosol, 10:19051 (R;US) 

PIXE Analysis 

Trace amount analysis of condensation nuclei by means of 
PIXE; concept for the construction of a through-flow 
diffusion cloud chamber, 10:18957 (RA;DE;In German) 

AFTER-HEAT REMOVAL 
Risk Assessment 
Risk reduction from safety-grade means of reaching and 
maintaining cold shutdown (PWR), 10:18380 (R;US) 

AGGLUTINATION 

See ANTIGEN-ANTIBODY REACTIONS 
AGRICULTURAL RESIDUES 

See AGRICULTURAL WASTES 
AGRICULTURAL WASTES 

See also MANURES 

Anaerobic Digestion 

Anaerobic digestion of manure and residues, 10:18118 (RA;US) 

Continuous culture biomass fermentation studies, 10:18124 
(RA;US) 

AGRICULTURE 
Genetic Engineering 

Genetic engineering of plants. Agricultural research 

opportunities and policy concerns, 10:19181 (R;US) 
Irrigation 

Integrated assessment of conservation opportunities in the 
irrigated agriculture sector of the Pacific Northwest Region, 
10:18604 (R;US) 

Variable speed pumps for agricultural irrigation: an approach 
to energy conservation. Final report, 10:18592 (R;US) 

AIR 
Radioactivity 

Radiological assessment report for the University of Rochester 
Annex, 400 Elmwood Avenue, Rochester, New York, April- 
May 1984, 10:17975 (R;US) 

AIR CLEANING SYSTEMS 
Filters 
Field testing of carbon adsorber beds-II, 10:18855 (RA;US) 
AIR CONDITIONERS 
See also SOLAR AIR CONDITIONERS 
Control 

Control of residential air conditioning loads. Innovative Rates 
Program. Final report, July 1-September 30, 1980, 10:18539 
(R;US) 

AIR POLLUTION 
Computerized Simulation 

Development of the program system ECCES for calculating 
environmental consequences from energy systems. Status 
report, 10:19073 (R;DK) 

Experimental Data 

Effect of vertical shear on regional-scale trajectories in near- 

frontal conditions, 10:19052 (R;US) 
Long-Range Transport 

Effect of vertical shear on regional-scale trajectories in near- 

frontal conditions, 10:19052 (R;US) 
Mathematical Models 

Model for estimation of airborne pollution in long time 

intervals, 10:19053 (R;DK) 
AIR POLLUTION CONTROL 

Use this term for items that involve the removal or management of 

pollutants after they are formed by a source. 
Cost Benefit Analysis 

Effectiveness, benefits, and costs of more-stringent nitrogen 
oxide and particulate emission controls for heavy-duty 
trucks, 10:18506 (R;US) 

Technology Assessment 
Acid rain - the available control technology, 10:17866 (R;GB) 
AIR POLLUTION MONITORING 
Environmental Impacts 

National Surface Water Survey, western wilderness area lakes: 

environmental assessment. Draft, 10:19096 (R;US) 
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AIR POLLUTION MONITORS 


Design 
Evaluating the efffectiveness of chemical parameter 
spectrometry in analyzing vapors of industrial chemicals, 
10:19044 (R;US) 
AIR QUALITY 


Monitoring 
Environmental baseline monitoring in the area of general crude 


Volume II., 10:18258 (R;US) 
AIRBORNE PARTICLES 
See PARTICULATES 
AIRBORNE PARTICULATES 
See PARTICULATES 
AIRCRAFT FUELS 
See AVIATION FUELS 
ALABAMA 
Birds 
Atlas of wading bird and seabird colonies in coastal 
Louisiana, Mississippi, and Alabama: 1983, 10:19082 (R;US) 


Mutagen Screening 
Spontaneous and mutagen-induced deletions: mechanistic 
studies in Salmonella tester strain TA102, 10:19235 (J;US) 
ALAP 
See RADIATION PROTECTION 
ALARA 
All exposures shall be kept as low as reasonably achievable, 
economic and social factors being taken into account. 
Radiation Doses 
In-service inspection planning to reduce 
exposures to ALARA levels, 10:18481 (J;US) 
Safety Standards 
In-service inspection planning to reduce 
exposures to ALARA levels, 10:18481 (J;US) 
ALARM SYSTEMS 
Errors 
Monitoring alarm resolution effectiveness, 10:18064 (R;US) 
Performance Testing 
Evaluation of personal alarm devices for fire fighters, 10:18857 
(RA;US) 


Specifications 
Evaluation of personal alarm devices for fire fighters, 10:18857 
(RA;US) 
ALCOHOLS 
See also BUTANOLS 
ETHANOL 
METHANOL 
Gas Chromatography 
Mass spectral characterization of oxygen-containing aromatics 
with methanol chemical ionization, 10:18782 (J;US) 
Mass Spectroscopy 
Mass spectral characterization of oxygen-containing aromatics 
with methanol chemical ionization, 10:18782 (J;US) 
ALDEHYDO ACIDS 
See CARBOXYLIC ACIDS 
ALGAE 
Caltivation 
Cultivation and conversion of marine macroalgae, 10:18112 
(RA;US) 


Harvesting 
Development of an outdoor raceway capable of yielding oil- 
rich halotolerant microalgae, 10:18109 (RA;US) 
Plant Growth 
Design of innovative microalgae culture experiments for the 
purpose of producing fuels, 10:18113 (RA;US) 
Immobilized cell technology for the production of fuels from 
microalgae, 10:18115 (RA;US) 
Microalgae analysis and cost evaluation, 10:18114 (RA;US) 
Research 
Algal oils R and D, 10:18104 (RA;US) 
Carbohydrates from microalgae, 10:18110 (RA;US) 
Chemical profiles of microalgae, 10:18105 (RA;US) 
Collection and selection of oil-producing desert microalgae, 
10:18103 (RA;US) 
Cultivation and conversion of marine macroalgae, 10:18112 
(RA;US) 


ALLOYS 
Crack Propagation 


Design of innovative microalgae culture experiments for the 
purpose of producing fuels, 10:18113 (RA;US) — 
Development 


technology for 
perc 10:18115 (RA;US) 
Microalgae analysis and cost evaluation, 10:18114 (RA;US) 
Production of liquid fuels and chemicals by microalgae, 
10:18107 (RA;US) 
i of saline 


Productivity grown in 


outdoor mass culture, 10:18108 (RA;US) 
Resource Assessment 
Collection and selection of oil-producing desert microalgae, 
10:18103 (RA;US) 


Screening 
Screening for microalgae in the southeastern US, 10:18111 
3U' 


Photolysis 
Optical detection of alkali compounds, 10:17825 (RA;US) 
ALKALI METALS 
See also CESIUM 
LITHIUM 
POTASSIUM 
RUBIDIUM 
SODIUM 
Emission Spectroscopy 
Optical detection of alkali compounds, 10:17825 (RA;US) 
Tonization 
Interactions of molecules with surfaces. Progress report, 1 
February 1984-31 January 1985, 10:19306 (R;US) 
Optical Pumping 
Heidelberg oe alkali source, 10:19294 (RA;US) 
Photon-Atom Collisions 
Laser production of polarized alkali vapors, 10:18910 (RA;US) 


Polarized Targets 
Heidelberg polarized alkali source, 10:19294 (RA;US) 
Laser production of polarized alkali vapors, 10:18910 (RA;US) 
ALKANOIC ACIDS 
See CARBOXYLIC ACIDS 
ALKENOIC ACIDS 


Feasibility of Ab initio calculations of ordering alloy phase 
diagrams, 10:18655 (R;US) 
Crack Propagation 
Enhancement of 


dislocation induced by films on 
crack surfaces, 10:18675 (J;US) 





ALLOYS 
Crack Propagation 


Some considerations regarding the creep crack growth 
threshold, 10:18676 (J;US) 


Some considerations regarding the creep crack growth 
threshold, 10:18676 (J;US) 


Dislocations 
Enhancement of dislocation 
crack surfaces, 10:18675 (J;US) 
Electric Conductivity 
Theory of electronic transport in random alloys: Korringa- 
Kohn-Rostoker coherent-potential aeamains 10:19530 
G;US) 
Maffin-Tin Potential 
Theory of electronic transport in random alloys: Korringa- 
Kohn-Rostoker coherent-potential approximation, 10:19530 
G;US) 
— 


induced by films on 


Some considerations regarding the creep crack growth 
threshold, 10:18676 (J;US) 

Surface Properties 
Enhancement of 


dislocation induced by films on 
crack surfaces, 10:18675 (J;US) 


large area proportional counter with gas 
regeneration, 10:18961 (R;DE;In German) 
Surface Barrier Detectors 
a-spectrometric device equipped with semi-conductors for 

direct measurement of transuranium elements on large area 
filters, 10:18962 (R;DE;In German) 

ALPHA PARTICLES 

Emitted by nuclei. 


Autoradiography 
Boron-10 distribution in rat brain tumors, 10:19197 (RA;US) 


Improved methods of neutron-induced track etch 
eee 10:19159 (RA;US) 
Neutron-induced autoradiograp! 


hy of human brain tumors, 
10:19158 (RA;US) 
Pre-clinical neutron capture therapy trials at M.I.T. using 
NaeBizHiiSH, 10:19191 (RA;US) 
ALPHA REACTIONS 
Compound-Nucleus Reactions 
Spin distribution of the compound nucleus in heavy ion 
reactions at near-barrier energies, 10:19469 (R;US) 
Spin distributions in heavy ion fusion at and below the 
Coulomb barrier, 10:19467 (R;US) 
Fusion Reactions 
Spin distribution of the compound nucleus in heavy ion 
reactions at near-barrier energies, 10:19469 (R;US) 
Spin distributions in heavy ion fusion at and below the 
Coulomb barrier, 10:19467 (R;US) 
Inelastic Scattering 
Determination of E2- and E4-moments in !"*Lu, 10:19471 
(RA;DE;In German) 


*2Na production cross sections from the '°F(a,n) reaction, 
10:19439 (R;US) 
-BEARING W. 
Emission Spectroscopy 
ae effects for differential die-away waste assays, 10:18784 
J;US) 
Neutron 


Matrix effects for differential die-away waste assays, 10:18784 


Specific compounds, except those of significance to energy research 
and development, should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 


Tonic Conductivity 
— ee 10:18818 
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Permeability 
Ionic conduction and water diffusion in Li B-alumina, 10:18818 
(R;US) 
ALUMINIA 
See ALUMINIUM OXIDES 
ALUMINIUM 
Deformation 
A critical analysis of the determination of deformation 
mechanisms by strain rate change tests, 10:18680 (J;US) 
Ton Collisions 
Study of the 1 ssigma MO radiation in solid targets with slow 
hydrogen-like projectiles, 10:19323 (RA;DE;In German) 


Energy reflection coefficient for H* ions at energies between 
10 and 80 keV, 10:19548 (R;US) 
Quantitative Chemical Analysis 
Determination of the major elements and trace metals 
in bitumen from several tar sand deposits, 10:17952 (R;US) 
Scanning Electron Microscopy 
Quantitative analysis of the elements in mineral constituents of 
coal samples with the aid of energy dispersive X-ray analysis 
combined with scanning electron microscopy, 10:17850 
(R;NL;In Dutch) 
Strain Rate 
A critical analysis of the determination of deformation 
mechanisms by strain rate change tests, 10:18680 (J;US) 
X-Ray Detection 
Quantitative analysis of the elements in mineral constituents of 
coal samples with the aid of energy dispersive X-ray analysis 
combined with scanning electron microscopy, 10:17850 
(R;NL;In Dutch) 
ALUMINIUM 26 
Nucleosynthesis 
Some effects of high temperature and density on neutron- 
capture nucleosynthesis, 10:19468 (R;US) 
ALUMINIUM 27 
Nuclear Magnetic Resonance 
Second-order quadrupolar echo, 10:18735 (J;US) 
ALUMINIUM 27 TARGET 
Deuteron Reactions 
Elastic deuteron in the energy range between 50 and 
85 MeV, 10:19448 (R;DE;In German) 
Oxygen 18 Reactions 
Study of heavy ion reactions # 84 MeV/u, 10:19447 
(RA;DE;In Gefman) ~ 
Uranium 238 Reactions 
Quasi fission - the mass drift mode in heavy ion reactions, 
10:19441 (R;DE) 
ALUMINIUM ADDITIONS 
Metallurgical Effects 
Long range order in NisMo based ternary alloys-I. Isothermal 
aging response, 10:18672 (J;US) 
Quench Aging 
Long range order in NisMo based ternary alloys-I. Isothermal 
aging response, 10:18672 (J;US) 
ALUMINIUM ALLOYS 
See also ALUMINIUM ADDITIONS 
Corrosion Resistance 
Evaluation of the corrosion properties of aluminum alloy 5083 
weldments, 10:18662 (R;US) 
Deformation 
A critical analysis of the determination of deformation 
mechanisms by strain rate change tests, 10:18680 (J;US) 
Order-Disorder Transformations 
Disordering process in an Ll ordered alloy ((NizoFeso)s(Vs 
sAloTis)), 10:18627 (R;US) 
Long range order in NisMo based ternary alloys-II. Coherent 
phase solvii, 10:18673 (J;US) 
Phase Studies 
Long range order in NisMo based ternary alloys-II. Coherent 
phase solvii, 10:18673 (J;US) 
Physical Radiation Effects 
In situ HVEM studies of electron beam-driven composition 
changes in thin film alloys: displacement-rate gradient effects 
QNi-Al), 10:18626 (R;US) 
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Quench Aging 
Long range order in NisMo based ternary alloys-I. Isothermal 
aging response, 10:18672 (J;US) 


Long range order in NisMo based ternary alloys-II. Coherent 
phase solvii, 10:18673 (J;US) 
Strain Rate 
A critical analysis of the determination of deformation 
mechanisms by strain rate change tests, 10:18680 (J;US) 


Welded Joints 
Evaluation of the corrosion properties of aluminum alloy 5083 


weldments, 10:18662 US) 


epitaxy: GaAs- 
AlGaAs on (100) Ge, 10:18891 (R;US) 
Transmission Electron Microscopy 
TEM investigation of polar-on-nonpolar epitaxy: GaAs- 
AlGaAs on (100) Ge, 10:18891 (R;US) 


Critical properties of pure and randomly dilute dysprosium 
aluminum garnet, 10:18734 (J;US) 
Ising Model 
Critical properties of pure and randomly dilute dysprosium 
aluminum garnet, 10:18734 (J;US) 
Neutron Diffraction 
Critical properties of pure and randomly dilute dysprosium 
aluminum garnet, 10:18734 (J;US) 
ALUMINIUM OXIDES 
Catalytic Effects 
Hydrotreatment of nondeashed coal-derived residuum: catalyst 
comparison, 10:17832 (R;US) 
Chemical Reaction Kinetics ; 
Retention and thermic desorption of molybdate anions on 
inorganic exchangers, 10:18760 (R;DE;In German) 
Hardening 


Dispersed-metal-toughened alumina, 10:18699 (R;US) 
Particulate and whisker toughened alumina composites, 
10:18706 (R;US) 
Electron Spectroscopy ts 21 b 
Curve fitting analysis of ESCA Ni 2p spectra of nickel-oxygen 
compounds and Ni/Al,Os catalysts, 10:18774 (J;US) 


Transformation toughened ceramics for the Heavy Duty 
Diesel Engine Technology Program, 10:18616 (R;US) 
Ton Implantation 
Thermal annealing of Fe implanted AlOs in oxidizing and 
reducing environment. Revised version, 10:18686 (R;US) 


Second-order quadrupolar echo, 10:18735 (J;US) 
Mechanical Properties 
Particulate and whisker toughened alumina composites, 
10:18706 (R;US) 
Qualitative Chemical Analysis 
Curve fitting analysis of ESCA Ni 2p spectra of nickel-oxygen 
compounds and Ni/AlOs catalysts, 10:18774 (J;US) 
Sintering 
Test and modeling for sintering theory. Progress 
January 1-December 30, 1984, 10:18696 (R;US) 
Sorptive Properties 
Retention and thermic desorption of molybdate anions on 
inorganic exchangers, 10:18760 (R;DE;In German) 
X-Ray Fluorescence Analysis 
Spin polarized photoelectron studies of magnetism in solids. 
Progress report, June 1, 1984-May 31, 1985, 10:19312 (R;US) 


See ALUMINIUM 
ALVEOLI (DENTAL) 
See JAW 
ALVEOLI (PULMONARY) 
See LUNGS 


AMERICAN INDIANS 
Houses 
for Indian tribes in Region VIII. Final report, 
10:18565 (R;US) 
AMERICIUM 241 
RBE 
Comparison of the carcinogenicity of radium and bone-seeking 
actinides (Beagles), 10:19203 (RA;US) 
AMINES 
See also ANILINE 


Charge-transfer complexation between methylviologen and 
sacrificial electron donors EDTA, triethanolamine, and 
cysteine, 10:18815 (J;US) 

Distillation 

Steam distillation, solvent extraction, and ion exchange for 
ae ee 
J;US) 

Gas 


Chromatography 
Steam distillation, solvent extraction, and ion exchange for 
a 
Sen > 


Exchange 
Steam distillation, solvent extraction, and ion exchange for 
a ee 


Mass Spectroscopy 
Steam distillation, solvent extraction, and ion exchange for 
polar organics in shale process waters, 10:18777 
G;US) 


Solvent Extraction 
Steam distillation, solvent extraction, and ion exchange for 
— polar organics in shale process waters, 10:18777 
J; 
AMINO ACIDS 
Organic acids containing both a basic amino group and an acidic 
carboxyl group. 


See also ALANINES 
CYSTEINE 


EDTA 
HISTIDINE 
METHIONINE 
PHENYLALANINE 
TYROSINE’ 
Chemical Preparation 
Boron analogs of a-amino acids, 10:18836 (RA;US) 
Emission Spectroscopy 
Combined action of thermal neutron irradiation and boron-10- 
amino acid analogs on a solid experimental tumor (E0771 
C57 B1/6J), 10:19193 (RA;US) 
Raman Spectroscopy 
Surface-enhanced Raman spectrometry for trace organic 
analysis, 10:18775 (J;US) 
Tissue Distribution 
Boron analogs of a-amino acids, 10:18836 (RA;US) 
Combined action of thermal neutron irradiation and boron-10- 
amino acid analogs on a solid experimental tumor (EO771 
C57 B1/6J), 10:19193 (RA;US) 
Uptake 
Boron analogs of a-amino acids, 10:18836 (RA;US) 
AMINO ALCOHOLS 
See ALCOHOLS 
AMINES 
AMINO SUGARS 
See AMINES 
AMINOBENZENE 
See ANILINE 
AMINOETHANETHIOL 


See MEA 
AMINOGLYCIDES 
See AMINES 
AMINOPHENYLACETIC ACID-ALPHA 





Heat 
Correlation of zeolite ZSM-S acid with catalytic 
activity and selectivity. Final report, 10:18787 (R;US) 
Catalytic Effects 
Correlation of zeolite ZSM-5 acid with catalytic 
activity and selectivity. Final report, 10:18787 (R;US) 
Ionization 
Study of field adsorption using pulsed-laser atom-probe field 
ion microscopy. Annual technical progress report, April 1, 
1984-March 31, 1985, 10:19308 &uUs) 
AMMONIUM CARBONATES 
Chemical Reaction Kinetics 
Formation of hydantoins in gasifier condensate water (5,5- 
dimethyl hydantoin synthesis by reaction of acetone 
Seen EEA OM ebsem seemoninm carbonate), 10:17808 


Effect of ammonium chloride and tunicamycin on the 
glycoprotein content and infectivity of herpes simplex virus 
type 1, 10:19122 (;US) 

AMNION CELLS 
See EMBRYONIC CELLS 
AMYLASE 
Code numbers 3.2.1.1, 3.2.1.2, and 3.2.1.3. 


Biosynthesis 
Regulation of the synthesis of barley aleurone a-amylase by 
gibberellic acid and calcium ions, 10:19104 (J;US) 


Enzyme Activity 
Regulation of the synthesis of barley aleurone a-amylase by 
gibberellic acid and calcium ions, 10:19104 (J;US) 
AMYLUM 
See STARCH 
ANAEROBIC DIGESTION 
See also BIOGAS PROCESS 
Bacteria 
ts of methanogenesis by genetic techniques, 
10:18121 (RA;US) 
Programs 
“aan of commercial scale anaerobic digesters, 10:18126 
ANALYSIS (QUANTITATIVE CHEMICAL) 
See QUANTITATIVE CHEMICAL ANALYSIS 


pe inl 
Hormone receptor densities in relation to ’°B neutron capture 
therapy, 10:19160 BAUS) 
ANGIOGRAPHY 
See BLOOD VESSELS 
ANILINE 


Absorption 
ion detection in microcolumn liquid chromatography 
via indirect polarimetry, 10:18764 (J;US) 
Liquid Column 
Absorption detection in microcolumn liquid chromatography 
via indirect polarimetry, 10:18764 (J;US) 
Soil 
Sorption of aniline on selected Alfisols from the eastern coal 
region, 10:19075 (J;US) 
Sorption 
Sorption of aniline on selected Alfisols from the eastern coal 
region, 10:19075 (J;US) 
ANIMAL CELLS 
Includes human cells. 


Freezing of living cells: mechanisms and implications, 10:19221 
G;US) 
Radiation Chemistry 
Cellul ction cheenslatey on 6: Ganutiatiat onitea lity, 
10:19216 (BA;US) 
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Cellular radiation chemistry as a function of radiation quality, 
10:19216 (BA;US) 
Sensitization of cells to radiation by oxygen: a brief history, 
10:19218 (BA;US) 
Time 


Freezing of living cells: mechanisms and implications, 10:19221 
G;US) 
ANISOLE 
Adsorption Heat 
Reaction calorimetry for coal chemistry and catalysis. 
Quarterly report, November 1, 1984-January 31, 1985, 
10:17854 (R;US) 


Gas Chromatography 
Mass spectral characterization of oxygen-containing aromatics 
with methanol chemical ionization, 10:18782 (J;US) 
Mass Spectroscopy 
Mass spectral characterization of oxygen-containing aromatics 
with methanol chemical ionization, 10:18782 (J;US) 
ANL 
Computer Networks 
CMS at ANL, 10:19643 (R;US) 
Linear Accelerators 
ATLAS experimental equipment. November 1983 workshop 
and present status, 10:18915 (R;US) 
Research Programs 
Environmental effects research. Environmental Research 
Division annual report, January-December 1983. Part 3, 
10:19224 (R;US) 


Fate of polyaromatic hydrocarbons in an intertidal sediment 
exposure system: bioavailability to Macoma inquinata 
(mollusca:pelecypoda) and Abarenicola pacifica 
(annelida:polychaeta), 10:19254 (J;GB) 

ANTHRACENE 
Chemical Reaction Yield 

Thermal reactions of aromatics with CaO. Technical progress 

report, September 1, 1982-March 31, 1983, 10:17836 (R;US) 
Chemical Analysis 

Monitoring polynuclear aromatic hydrocarbons at a coal 

gasification facility: preliminary callin, 10:17872 (R;US) 
Reduction 

Reduction of aromatic hydrocarbons by a new reducing 

system: calcium metal in amines, 10:18816 (J;US) 
ANTHRACITE 
Fluidized-Bed Combustion 

Production of steam for electricity generation or other 
purposes using fluidised bed combustion techniques when 
applied to a high sulphur anthracite (Report on ECSC 
contract 7220-EC/882), 10:17894 (R;XE) 

ANTIBIOTICS 
See also BLEOMYCIN 
Biological Effects 

Effect of ammonium chloride and tunicamycin on the 
glycoprotein content and infectivity of herpes simplex virus 
type 1, 10:19122 (J;US) 

ANTIBODIES 
See also MONOCLONAL ANTIBODIES 


Biological 
Boron-10-labeled antibodies in cancer therapy, 10:19150 
(RA;US) 
Blood-Plasma Clearance 
Boron-10-labeled antibodies in cancer therapy, 10:19150 
(RA;US) 


Evaluation of necessary conditions for neutron capture therapy 
using boronated antibodies, 10:19151 (RA;US) 
ANTIGEN-ANTIBODY REACTIONS 
Biological Models 
Animal model for assessing tumor targeting, 10:19149 (RA;US) 
ANTIGENS 
See also CARCINOEMBRYONIC ANTIGEN 
TOXINS 
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Human high molecular weight-melanoma associated antigen 
oer oe defined by monoclonal antibodies: a useful 
to radioimage tumor lesions in patients with 
eee 10:19147 (RA;US) 
Tissue Distribution 
Human high molecular weight-melanoma associated antigen 
(HMW-MAA) defined by monoclonal antibodies: a useful 
marker to radioimage tumor lesions in patients with 
melanoma, 10:19147 (RA;US) 
ANTILAMBDA PARTICLES 
Particle Production 
Detailed study of strange particle juction in e* e~ 
annihilation at high energy, 10:19364 (R;DE) 
ANTIMONY CHLORIDES 
Band Theory 
Effect of c-axis dispersion on the optical properties 
acceptor-type graphite intercalation seal fo18729 
G;US) 


Permittivity 
Effect of c-axis dispersion on the optical properties of 
acceptor-type graphite intercalation compounds, 10:18729 
G;US) 


Reflectivity 
Effect of c-axis dispersion on the optical properties of 
acceptor-type graphite intercalation ccapeniae 10:18729 
G;US) 


ANTIMONY COMPOUNDS 
See also ANTIMONY CHLORIDES 
ANTIMONY OXIDES 


Carcinogenesis 
Carcinogenesis tests of nickel arsenides, nickel antimonide, and 
nickel telluride in rats, 10:19248 (J;US) 
ANTIMONY OXIDES 
Chemical Reaction Kinetics 
Retention and thermic desorption of molybdate anions on 


inorganic exchangers, 10:18760 (R;DE;In German) 
Properties 
Retention and thermic desorption of molybdate anions on 
inorganic exchangers, 10:18760 (R;DE;In German) 
ANTIMUONS 
See MUONS PLUS 
ANTINEOPLASTIC DRUGS 
See also BLEOMYCIN 
Toxicity 
Interaction of hyperthermia and cytotoxic agents, 10:19260 


Multinucleon captures of slow anti in complex nuclei 
and a search for the H dibaryon, 10:19500 (J;NL) 
ANTIXI PARTICLES 
Particle Production 
Detailed study of strange particle production in e* e~ 
annihilation at high energy, 10:19364 (R;DE) 
ANTRIM SHALES 
See BLACK SHALES 
APARTMENT BUILDINGS 
Passive Solar Heating Systems 
Multi-family update to the passive solar construction 
handbook, 10:18207 (RA;US) 
Space Heating 
Study of space utilization and technical approaches to heating 
in buildings with irregular occupancy. Volume 2. 
Appendices. Final report, 10:18555 (R;US) 


Materials 
Advanced and thermal technologies for aperture 
control, 10:18215 (RA;US) 
Radiant Heat Transfer 
Advanced optical and thermal technologies for aperture 
control, 10:18215 (RA;US) 
APPALACHIA 
The mountainous region, including valleys and plateaus extending 
through the eastern USA from New England to Georgia and 
Alabama. 


ARGON 
Scintillation Counting 


Natural Gas Deposits 
New economics of natural gas production in the Appalachian 
states, 10:17930 (J;ZZ) 
APPARATUS 
See EQUIPMENT 
See ee 


"Appropriate Technology Small Grants Program: marketing 
and information dissemination analysis. Final report, 
10:18511 (R;US) 
Research 


Marketing 
Appropriste Technology Small Grants Program: marketing 
and information dissemination analysis. Final report, 
10:18511 (R;US) 
AQUATIC 


Botanical aspects of acidic precipitation, 10:19233 (J;US) 
Energy Budgets 
Organic matter budgets for stream ecosystems: problems in 
their evaluation, 10:19084 (BA;US) 


Radioecology 
Models for the detection and analysis of radioecological 
processes in rivers and oceans, 10:19091 (RA;DE;In 
German) 
AQUIFERS 
Sensible Heat Storage 
Feasibility study solar energy and aquifer storage: for the space 
heating of an office building at Bunnik, 10:18234 (R;NL;In 
Dutch) 
Testing 
Experiences with aquifer testing and analysis in fractured low- 
permeability sedimentary rocks exhibiting nonradial pumping 
response, 10:18055 (R;US) 
ARCHAEOLOGICAL SPECIMENS 
Activation Analysis 
Characterization of Mesoamerican jade, 10:18743 (R;US) 
Studies on metal samples of the late urnfield period by neutron 
activation analysis, 10:18758 (RA;DE;In German) 
Isotope Dating 
Preliminary assessment of climatic change during late 
Wisconsin time, southern Great Basin and vicinity, Arizona, 
California, and Nevada, 10:19040 (R;US) 
ARGENTINA 
Economic Growth 
Argentina: the energy outlook, 10:18530 (R;GB) 
Energy Balance 
Argentina: the energy outlook, 10:18530 (R;GB) 
Energy Demand 
Argentina: the energy outlook, 10:18530 (R;GB) 
ARGON 
Elastic Scattering 
Interactions of molecules with surfaces. Progress report, 1 
February 1984-31 January 1985, 10:19306 (R;US) 
Electronic Structure 
Electronic properties of Ar and Xe under pressure, 10:19309 
(RA;US) 
Hall Effect 
Hall mobility in fluid argon. Progress report, December 1, 
1983-January 1, 1985, 10:18714 (R;US) 

Ton-Atom Collisions 
Electron-electron correlations in the K-K transfer in slow 
collisions of completely ionized projectiles, 10:19320 
(RA;DE;In German) 

Influence of target and projectile ionization in energetic (MeV) 

collision processes, 10:19317 (RA;DE;In German) 
Production of multicharged Ar and Xe recoil ions in high 

energy Usup(n+) collisions, 10:19322 (RA;DE;In German) 


(12.6 MeV, 16.4 MeV, 2.5 MeV, and 5.0 MeV), 
10:19319 (RA;DE;In German) 
Scintillation Counting 
Measurements on scintillation light from liquid argon, 10:18960 
(R;DE;In German) 





Measurements with Langmuir probes on ion beams, 10:18927 
(RA;DE;In German) 
Pulse Techniques 
Measurement of the time dependence of the space charge 
compensation on pulsed ion beams, 10:18928 (RA;DE;In 
German) 


Space Charge 
Measurement of the time dependence of the space charge 
compensation on pulsed ion beams, 10:18928 (RA;DE;In 
German 


comparative study of the 
@ Ar-+-sup(112,116,122)Sn and “Ar-+sup(144,148,154)Sm, 
10:19459 (R;DE) 
ARGON IONS 
Collisions 
Measurement of the sputtering rate on 
by means of the nuclear reaction analysis, 10:19325 
(RA;DE;In German) 
Ton-Atom Collisions 
Shape of the electron capture to the continuum cusps for H, 
Hg, and He targets in the velocity range 6.3—18.0 a.u., 
10:19337 (;US) 
ARGONNE NATIONAL LABORATORY 
See ANL 
ARID LANDS 
Radioactive Waste Disposal 
Disposal of high-level nuclear waste above the water table in 
arid regions, 10:18006 (R;US) 
ARKANSAS POWER-LIGHT-1 REACTOR 


licensing i operating plants designed 
by Babcock and Wilcox, 10:18347 (R;US) 
Reactor Licensing 
Comparison of licensing activities for operating plants designed 
by Babcock and Wilcox, 10:18347 (R;US) 
Reactor Protection Systems 
Comparison of licensing activities for operating plants designed 
by Babcock and Wilcox, 10:18347 (R;US) 
AROMATIC ACIDS 
See CARBOXYLIC ACIDS 
AROMATIC COMPOUNDS 
See AROMATICS 
AROMATICS 
See also ANILINE 


phase, 10:18771 (J:US) 


Ecological Concentration 
Mined land reclamation using polluted wigable 
waterway sediments. I. Trace metals, 10:19087 (J;US) 
Quantitative Chemical Analysis 
Determination of the major elements and trace metals present 
in bitumen from several tar sand deposits, 10:17952 (R;US) 
ART OBJECTS 
See CULTURAL OBJECTS 


Population Density 
Effects of acid and neutral sulfate salt solutions on forest floor 
arthropods, 10:19076 (J;US) 
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ARTIFICIAL INTELLIGENCE 
Artifical in’ based control of a sensor-driven machine, 
10:18853 (R;US) 


Health Hazards 
Information on indoor air quality and building energy-efficient 
homes, 10:18559 (R;US) 
ASCORBIC ACID 
Chemical Reaction Kinetics 
Chemical behavior of SOsp and SO;~ radicals in aqueous 
solutions (Pulsed irradiation), 10:18830 (J;US) 
ASDEX TOKAMAK 
Boundary Layers 
Probe measurements in the ASDEX boundary layer and the 
effect of neutral beam injection and lower hybrid heating, 
10:19558 (R;DE) 
Plasma Diagnostics 
Probe measurements in the ASDEX boundary layer and the 
effect of neutral beam injection and lower hybrid heating, 
10:19558 (R;DE) 
ASHES 
See also FLY ASH 
Chemical 
i and application of ash from coal fired fluid bed 
boilers, 10:17848 (R;NL;In Dutch) 
Fundamental studies of the mechanisms of slag deposit 
formation. Quarterly report, September 1-November 30, 
1984, 10:17857 (R;US) 
Measurement of fundamental properties characterizing coal 
minerals and fire-side deposits. Final report, 10:17888 (R;US) 
Solid residues from coal use: disposal and utilisation, 10:17867 
(R;GB) 


Combustion and fuel characterization of coal-water mixtures. 
Quarterly report, October-December 1983. Draft, 10:17890 
(R;US) 


Leaching 
Leaching characteristics of resource recovery ash in municipal 
waste landfills. Final report , 10:18610 (R;US) 
Leaching of coal ash, 10:17869 (R;NL;In Dutch) 
Materials Handling 
Fluidized bed gasification ash reduction and removal process, 
10:17842 (P;US) 


Measurement of fundamental properties characterizing coal 
minerals and fire-side deposits. Final report, 10:17888 (R;US) 
Quantitative Chemical Analysis 
Determination of the major elements and trace metals present 
in bitumen from several tar sand deposits, 10:17952 (R;US) 
Removal 
Development of a microwave coal cleaning Technical 
progress report, September-November 1984, 10:17881 (R;US) 
Fluidized bed gasification ash reduction and removal process, 
10:17842 (P;US) 


Fundamental studies of the mechanisms of slag deposit 
formation. Quarterly report, September 1-November 30, 
1984, 10:17857 (R;US) 

Uses 
of ash from coal fired fluid bed 
boilers, 1.17808 (R;NL;In Dutch) 
Waste Disposal 

Solid residues from coal use: disposal and utilisation, 10:17867 
(R;GB) 

Waste Management 

Solid residues from coal use: disposal and utilisation, 10:17867 
(R;GB) 

Waste Product Utilization 

Solid residues from coal use: disposal and utilisation, 10:17867 
(R;GB) 

X-Ray Diffraction 

Fundamental studies of the mechanisms of slag deposit 
formation. Quarterly report, September 1-November 30, 
1984, 10:17857 Rus)” 
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X-Ray Fluorescence Analysis 
Fundamental studies of the mechanisms of slag deposit 
formation. Quarterly report, September 1-November 30, 
1984, 10:17857 (R;US) 
ASPHALTENES 
Mass Spectra 
Separation and characterization of coal derived components, 1 
October-December 1984, 10:17855 (R;US) 
Processes 


Separation 
Separation and characterization of coal derived components, 1 
October-December 1984, 10:17855 (R;US) 
Yields 
Dependence of liquefaction behavior on coal characteristics. 
Part VII. Synergistic effects in the li of coal 
blends. Final technical report, March 1981-February 1984, 
10:17829 (R;US) 
ATOM COLLISIONS 
See also ION-ATOM COLLISIONS 


Capture 
Technique for evaluation of the strong potential Born 
approximation for electron capture, 10:19328 (J;US) 

Spin Orientation 


Spin relaxation experiments on surfaces, 10:19297 (RA;US) 
ATOMIC ABSORPTION SPECTROSCOPY 


ATOMIC FLUORESCENCE SPECTROSCOPY 
See FLUORESCENCE SPECTROSCOPY 
ATOMIC IONS 
Coordinate the above descriptor with a descriptor for the 
appropriate specific ion. 
Auger Effect 
Relativistic Auger and x-ray emission rates of the 1s21/sup 
n/(2I')/sup m/ configurations of Be-like ions, 10:19334 
G;US) 
X-Ray Spectra 
Relativistic Auger and x-ray emission rates of the 1s21/sup 
n/(2I')/sup m/ configurations of Be-like ions, 10:19334 
G;US) 
ATOMS 
Binding Energy 
Core-electron binding energies for gaseous atoms and 
molecules, 10:19339 (J;US) 
Elastic Scattering 
Interactions of molecules with surfaces. Progress 
February 1984-31 January 1985, 10:19306 (R;US) 
Tonization 
Interactions of molecules with surfaces. Progress 
February 1984-31 January 1985, 10:19306 (R;US) 
AUSTENITIC STEELS 
Prior to February, 1978 STEELS and AUSTENITE were used to 
index this concept. 
Corrosion 
Environmental effects on ies of structural alloys in 
flowing lithium, 10:19610 (RA;US) 
Corrosion 


Intergranular 
Fundamental microstructural investigations of various stainless 
steels used in nuclear applications, 10:18317 (RA;US) 
Mechanical 
Environmental effects on properties of structural alloys in 
flowing lithium, 10:19610 (RA;US) 
Microstructure 
Fundamental microstructural investigations of various stainless 
steels used in nuclear applications, 10:18317 (RA;US) 
Physical Radiation Effects 
it of austenitic steels for fast induced-radioactivity 
decay, 10:19598 (RA;US) 


t of austenitic steels for fast induced-radioactivity 
decay, 10:19598 (RA;US) 
Corrosion 


Fundamental microstructural investigations of various stainless 
steels used in nuclear applications, 10:18317 (RA;US) 
AUTOMOBILE EFFICIENCY STANDARDS 
See AUTOMOBILES 


AUTOMOBILE INDUSTRY 
See AUTOMOTIVE INDUSTRY 
AUTOMOBILES 
Drag 
Urban vehicle research project, 10:18622 (R;US) 
Fuel Economy 
Motor vehicle MPG and market shares report: model year 
1984, 10:18615 (R;US) 
Market 
Motor vehicle MPG and market shares report: model year 
1984, 10:18615 (R;US) 
Noise Pollution Control 
Noise emission regulations for vehicles. Technical and 
economical consequences due to the introduction of stricter 
noise emission limits, 10:19262 (R;NO) 
Research Programs 
Sixth annual report to Congress on the Automotive 
Technology Development Program, 10:18613 (R;US) 
AUTOMOTIVE FUELS 
Fuel Economy 
Automotive advertising copy test. Final report, 10:18614 
(R;US) 
AUTOMOTIVE INDUSTRY 
Waste Processing 
of plastics from auto shredder residue: incentives and 
barriers, 10:18605 (J;US) 
AUXINS 


Studies on the control of plant cell by cellular 


enlargement 
parameters. Progress report, July 1, 1983-June 30, 1984, 
10:19097 (R;US) 
Effects 


Capacity for acid-induced wall loosening as a factor in the 
control of Avena coleoptile cell elongation, 10:19243 (J;GB) 
AVENA 
See OATS 
AVIATION FUELS 
Sales 
Petroleum Marketing Monthly, December 1984, 10:17924 
(R;US) 
AXEROPHTOL 
See VITAMIN A 
AXONS 
See NERVE CELLS 
AZAARENES 
See also ACRIDINES 
CARBAZOLES 
INDOLES 


Emission Spectroscopy 
Detection of specific nitrogen-containing compounds by 
temperature phosphorescence, 10:18770 (J;US) 
Detection of specific nitrogen-containing compounds by room- 
temperature phosphorescence, 10:18770 (J;US) 
AZIDO COMPOUNDS 
Biosynthesis 
In vitro synthesis of a mutagenic azide metabolite by cell-free 
bacterial extracts, 10:19256 (J;NL) 
Mutagenesis 
In vitro synthesis of a mutagenic azide metabolite by cell-free 
bacterial extracts, 10:19256 (J;NL) 


BACKFILLING 
Materials Testing 
Nuclear Technology Programs. Quarterly progress report, 
April-June 1984, 10:17974 (R;US) 
Radionuclide Migration 
Radionuclide transport modeling of diffusion cell experiments 
specific to a backfill barrier in a salt repository, 10:18052 
(BA;US) 





BAG MODEL 
Coupling 


BAG MODEL 


Coupling 
Gluons for all bags, 10:19390 (R;US) 
BALANCE (ENERGY) 

See ENERGY BALANCE 
BALANCE (MASS) 

See MASS BALANCE 
BALLOONING INSTABILITY 

Kinetic Equations 

Kinetic theory of resistive ballooning modes, 10:19570 (J;US) 


Stability 
Kinetic theory of resistive ballooning modes, 10:19570 (J;US) 


Energy Management 
Bangladesh: the energy outlook, 10:18496 (R;GB) 
Energy Sources 

Bangladesh: the energy outlook, 10:18496 (R;GB) 
Resources 


Bangladesh: the energy outlook, 10:18496 (R;GB) 


See COMMERCIAL BUILDINGS 
BARIUM 
Absorption Spectroscopy : 
Atomization mechanisms for barium in furnace atomic 
absorption spectrometry, 10:18778 (J;US) 


Kinetics of the adsorption of radionuclides on tuff from Yucca 
Mountain, 10:18019 (J;US) 
Concentration 


Mined land reclamation using polluted urban navigable 
waterway sediments. I. Trace metals, 10:19087 (J;US) 


ization spectroscopy for elemental analysis at trace 
concentrations, 10:18765 (J;US) 
Mass Spectroscopy 
Atomization mechanisms for barium in furnace atomic 
absorption spectrometry, 10:18778 (J;US) 
Phase Diagrams 
Ca-Ga, Sr-Ga and Ba-Ga binary (Alloys with element 
of group II-B (gallium)), 10:18671 (TG;US) 
BARIUM 117 


absorption spectrometry, 10:18778 (J;US) 
Mass Spectroscopy 
Atomization mechanisms for barium in furnace atomic 


absorption spectrometry, 10:18778 (J;US) 
BARIUM CHLORIDES 


Spectroscopy 
Atomization mechanisms for barium in furnace atomic 
absorption spectrometry, 10:18778 (J;US) 
Mass Spectroscopy 
Atomization mechanisms for barium in furnace atomic 
absorption spectrometry, 10:18778 (J;US) 
BARIUM HYDROXIDES 
Absorption Spectroscopy 
Atomization mechanisms for barium in furnace atomic 
absorption spectrometry, 10:18778 (J;US) 
Spectroscopy 
Atomization mechanisms for barium in furnace atomic 
absorption spectrometry, 10:18778 (J;US) 
BARIUM OXIDES 
Absorption Spectroscopy 
Atomization mechanisms for barium in furnace atomic 
absorption spectrometry, 10:18778 (J;US) 
Atomization mechanisms for barium in furnace atomic 
absorption spectrometry, 10:18778 (J;US) 


High pressure study of the inhomogeneous BaPb/sub 1- 
x/Bi/sub x/Os cae 10:18693 (RA;US) 
SOLAR PILOT PLANT 


10-MW solar central receiver pilot plant at Barstow, California. 
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Performance Testing 
Solar One test and evaluation program update, 10:18178 
(RA;US) 
BARYON NUMBER 2 RESONANCES 
See DIBARYON RESONANCES 
BASALT 
Fractures 
Strontium isotopic study of fracture filling minerals in the 
Grande Ronde basalt, Washington, 10:18020 (J;US) 
Geochemical Surveys 
Geochemical studies of Columbia River basalts, 10:18023 
G;US) 
Rock-Fluid Interactions 
Basalt/water system: considerations for a nuclear waste 
repository, 10:18031 (BA;US) 
Behavior of **Tc in doped-glass/basalt hydrothermal 
interaction tests, 10:18032 (BA;US) 
Geohydrologic factors and current concepts relevant to 
characterization of a potential nuclear waste repository site 
in Columbia River basalt, Hanford Site, Washington, 
10:18030 (BA;US) 
Waste-Rock Interactions 
National Research Council study of the isolation system for 
geologic disposal of radioactive wastes, 10:18050 (BA;US) 
Review panel comments on geomedia specific research, 
10:18049 (BA;US) 
BATES LINAC MIT 
See MIT BATES LINAC 
BATTELLE PACIFIC NORTHWEST LABORATORIES 
Reactor Safety 
Methodology to determine priorities for nuclear power plant 
generic safety issues, 10:18475 (J;US) 
BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BEAGLES 
Chronic Irradiation 
Comparison of the carcinogenicity of radium and bone-seeking 
actinides (Beagles), 10:19203 (RA;US) 
Hypothesis for development of ®Sr-induced squamous cell 
carcinoma of the jaw, 10:19202 (RA;US) 
Strontium-90 and radium-226 toxicity in beagle dogs: current 
status, 10:19201 (RA;US) 
Low Dose Irradiation 
Strontium-90 and radium-226 toxicity in beagle dogs: current 
status, 10:19201 (RA;US) 
Radiation Doses 
226Ra-induced dental changes: a comparative 
microradiographic study of human and beagle dog, 10:19200 


Measurement of the time structure of post-accelerated ion 
beams, 10:18904 (RA;DE;In German) 
BEAM FOCUSING MAGNETS 


Quadrupole doublet with permanent magnets for the focusing 
of proton beams, 10:18932 (RA;DE;In German) 
BEAM INJECTION 
Beam Transport 
MAXILAC as a high current UNILAC injector, 10:18923 
(R;DE) 
BEAM TRANSPORT 
Solution 
Exact solutions for the longitudinal and transverse impedances 
of an off-centered beam in a rectangular beampipe, 10:18946 
G;GB) 


See also COLLIDING BEAMS 
ION BEAMS 
POLARIZED BEAMS 


Exact solutions for the longitudinal and transverse 


impedances 
ee eee 
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BEAUTY PARTICLES 
Particle Production 
Evidence for Bsup(*) production from the observation of 
monochromatic 50 MeV in e* e~ interactions 
between 10.6 and 11.2 GeV/c%, 10:19369 (R;DE) 
Radiative Decay 
Evidence for Bsup(*) production from the observation of 
monochromatic 50 MeV in e* e~ interactions 
between 10.6 and 11.2 GeV/c?, 10:19369 (R;DE) 
Weak Particle Decay 
Determination of the average lifetime of bottom hadrons, 
10:19365 (R;DE) 
BELL INEQUALITY 
See BELL THEOREM 
BELL THEOREM 
Bell's theorem and the foundations of quantum physics, 
10:19536 (J;US) 
BENTHOS 


Dynamics 
Influence of P-Reactor operation on the aquatic ecology of Par 
Pond: a literature review, 10:19093 (R;US) 
BENTONITE 


Nuclear Technology Programs. Quarterly progress report, 
April-June 1984, 10:17974 (R;US) 
BENZANTHRACENE 
Biological Effects 
Metabolism and macromolecular covalent binding of 
benzo[a]pyrene in cultured Fischer-344 rat lung type II 
epithelial cells, 10:19252 (J;GB) 
BENZENE 
Adsorption Heat 
Reaction calorimetry for coal chemistry and catalysis. 
Quarterly report, November 1, 1984-January 31, 1985, 
10:17854 (R;US) 
Chemical Reaction Kinetics 
Styrene production from ethylbenzene on platinum in a 
zirconia electrochemical reactor, 10:18551 (J;US) 


Styrene production from ethylbenzene on p! latinum in a 
zirconia electrochemical reactor, 10:18551 G;US) 
Fluorescence Spectroscopy 
Simplification of the resonance fluorescence spectrum by 
detuning from absorption features, 10:18823 (J;US) 


Styrene production from ethylbenzene on platinum in a 
zirconia electrochemical reactor, 10:18551 (J;US) 
BENZIDINE 


Solvent isotope effect on the reactivity of photoproduced 
cations embedded in micelles, 10:18824 (J;US) 
BENZOFURANS 


Synthesis of benzofurans from oxygenated phenoxyamines, 
10:18812 (J;US) 
BENZOIC ACID 


Raman Spectroscopy 
Surface-enhanced Raman spectrometry for trace organic 
analysis, 10:18775 (J;US) 
PYRENE 


Chemical Bonds 

Conformational analysis of the (+) anti BPDE adduct to the 
guanine amino group of dCpdG, 10:19121 (J;US) 

In vitro approach to studying cutaneous metabolism and 
disposition of topically applied xenobiotics, 10:19240 (J;US) 

Metabolism of 6-nitrobenzo[a]pyrene by hamster embryonic 
fibroblasts and its interaction with nuclear macromolecules, 
10:19144 (J;US) 

Metabolism and macromolecular covalent binding of 
benzo[a]pyrene in cultured Fischer-344 rat lung type II 
epithelial cells, 10:19252 (J;GB) 

Genetic Effects 

Possible mechanism for chemical induction of chromosome 
aberrations in male meiotic and postmeiotic germ cells of 
mice, 10:19215 (J;CH) 


BERYLLIUM ALLOYS 
Physical Radiation Effects 


Health Hazards 
Information on indoor air quality and building energy-efficient 
homes, 10:18559 (R;US) 
Metabolism 
In vitro approach to studying cutaneous metabolism and 
disposition of topically applied xenobiotics, 10:19240 (J;US) 
Metabolism of 6-nitrobenzo[a]pyrene by hamster embryonic 
fibroblasts and its interaction with nuclear 
10:19144 (J;US) 
Metabolism and macromolecular covalent binding of 
benzo[a]pyrene in cultured Fischer-344 rat lung type II 
epithelial cells, 10:19252 (J;GB) 
Uptake 
Fate of polyaromatic hydrocarbons in an intertidal sediment 
exposure system: bioavailability to Macoma inquinata 
(mollusca: ) and Abarenicola 
(annelida:polychaeta), 10:19254 (J;GB) 
PYRROLES 


See INDOLES 
BENZOTHIOPHENES 
See THIONAPHTHENES 
BERYLLIA 
See BERYLLIUM OXIDES 
BERYLLIUM 
Charged-Particle Transport 
Transition x rays from medium-energy electrons, 10:18069 
(J;US) 


Damage 
Nondestructive detection of Rayleigh wave dispersion in 
beryllium, 10:18667 (J;US) 


Machining 
Nondestructive detection of Rayleigh wave dispersion in 
beryllium, 10:18667 (J;US) 
Nondestructive Testing 
Nondestructive detection of Rayleigh wave dispersion in 
beryllium, 10:18667 (J;US) 
BERYLLIUM 11 
Beta Decay 
First forbidden beta decay in light nuclei, 10:19438 (R;US) 
Forbidden Transitions 
First forbidden beta decay in light nuclei, 10:19438 (R;US) 


10:18732 (J;US) 
BERYLLIUM 9 TARGET 
Compound-Nucleus Reactions 
Fission along the mass asymmetry coordinate: an experimental 
evaluation of the conditional saddle masses and of the 
Businaro-Gallone point, 10:19461 (R;US) 
Germanium 74 Reactions 
Compound nucleus emission of fragments at low and 
intermediate energies, 10:19462 (R;US) 


Businaro-Gallone point, 10:19461 (R;US) 
Reactions 


Lanthanum 139 


Compound nucleus emission of fragments at low and 


Businaro-Gallone point, 10:19461 (R;US) 
Niobium 93 Reactions 

Compound nucleus emission of complex fragments at low and 
intermediate energies, 10:19462 (R;US) 

Fission along the mass asymmetry coordinate: an experimental 
evaluation of the conditional saddle masses and of the 
Businaro-Gallone point, 10:19461 (R;US) 

BERYLLIUM ALLOYS 
Ion Implantation 
Metastable alloys of beryllium prepared by ion implantation, 
10:18674 (J;US) 
Physical Radiation Effects 
Swelling of NiBe and copper alloys in FFTF, 10:18648 (R;US) 





See BERYLLIUM 
BERYLLIUM OXIDES 


Explosions 
Influence of explosion on some ceramic materials, 10:18695 
(RA;SU) 
Physical Radiation Effects 
Influence of explosion on some ceramic materials, 10:18695 
(RA;SU) 
BETA BEAMS (ELECTRONS) 
See ELECTRON BEAMS 
BETA DETECTION 
Proportional Counters 
counter with gas 


Nitrogen large area proportional 
——” 10:18961 (R;DE;In German) 
BETA 


soar Coeibittenn 
Programs for calculating 8 spectra, 10:19523 (RA;US) 
BETA-W LATTICES 
Tonic Conductivity 
Tonic conduction and water diffusion in Li B-alumina, 10:18818 
(R;US) 


Konic conduction and water diffusion in Li S-clamina, Kx18618 


germanate 
detector, 10:19011 =) 
BINARY ALLOY SYSTEMS 


Superlattices 
Models of long-period superstructures, 10:18658 (R;US) 
BINARY-FLUID SYSTEMS 


Thermodynamics 
Silica problem in the design of geothermal power plants, 
10:18261 (R;US) 


Experiments 
BIOGAS Process development, 10:18078 (R;US) 
Optimization 
BIOGAS Process development, 10:18078 (R;US) 
LOGICAL REACTORS 


See BIOREACTORS 
BIOMASS 
Calibration Standards 
Workshop on standards in biomass for energy and chemicals: 
proceedings, 10:18102 (R;US) 
Combustion 


Combustion of pulverized biomass, 10:18127 (R;SE;In Swedish) 
Utilization of residues from firing with biofuels, 10:17868 
(R;SE;In Swedish) 


Combustion of pulverized biomass, 10:18127 (R;SE;In Swedish) 
Biomass electrochemistry, 10:18117 (RA;US) 


Marine energy. Conditions for physical planning, 10:18509 
(R;SE;In Swedish) 


Utilization of residues from firing with biofuels, 10:17868 
(R;SE;In Swedish) 
BIOMASS PLANTATIONS 
Caltivation 
Cultural treatment of selected species for Woody biomass 
production in the Pacific Northwest. Final report, August 1, 
1978-September 30, 1984, 10:18097 (R;US) 
BIOREACTORS 
Prior to March 1983 this concept was indexed to CHEMICAL 
REACTORS. 
Control Systems 
Evaluate Hz detection as a feedback control, 10:18125 (RA;US) 


Design 
BIOGAS Process development, 10:18078 (R;US) 
Novel processes for high-efficiency biodigestion of particulate 
feeds, 10:18079 (R;US) 
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Evaluate He detection as a feedback control, 10:18125 (RA;US) 
Technology Assessment 
Assessment of commercial scale anaerobic digesters, 10:18126 
(RA;US) 
BIPHENYL 
Quantitative Chemical Analysis 
Monitoring polynuclear aromatic hydrocarbons at a coal 
gasification facility: preliminary results, 10:17872 (R;US) 
BIPHENYLDIAMINE 
See BENZIDINE 
BIPYRIDINES 
Chemical Reaction Kinetics 
Quantum yield of formation of methylviologen radical cation 
in the photolysis of the Ru(bpy)s2i/methylviologen/EDTA 
system, 10:18133 (J;US) 
Complexometry 
Charge-transfer complexation between methylviologen and 
sacrificial electron doncrs EDTA, triethanolamine, and 
cysteine, 10:18815 (J;US) 
Photolysis 
Quantum yield of formation of methylviologen radical cation 
in the photolysis of the Ru(bpy)s**/methylviologen/EDTA 
system, 10:18133 (J;US) 
Reduction 
Photopotential generation by photosystem I-mediated and 
proflavine-catalyzed photoreduction of methyl viologen, 
10:18827 (i;NL) 
BISMUTH ALLOYS 
Electric Fields 
igh pressure study of the electric field gradient in InoBi, 
10:18639 (RA;US) 
BISMUTH GERMANATE DETECTORS 
See BGO DETECTORS 
BISMUTH OXIDES 
Superconductivity 
High pressure study of the inhomogeneous BaPb/sub 1- 
x/Bi/sub x/Os superconductors, 10:18693 (RA;US) 
BITUMENS 
Chemical Analysis 
Determination of the major elements and trace metals present 
in bitumen from several tar sand deposits, 10:17952 (R;US) 
Recovery 
Characterization of Black Trona Waters and use of the waters 
for recovery of bitumen from US tar sands, 10:17946 (R;US) 
Solvent Extraction 
Determination of the major elements and trace metals present 
in bitumen from several tar sand deposits, 10:17952 (R;US) 
BITUMINOUS COAL 
Eavironmental Impacts 
Consequences of an use of coal in the Federal 
Republic of Germany, 10:18508 (R;DE;In German) 
BLACK SHALES 
Geology 
Technically recoverable Devonian shale gas in West — 
10:17931 (R;US) 
Resource Assessment 
Technically recoverable Devonian shale gas in West Virginia, 
10:17931 (R;US) 
BLANKETS (BREEDING) 
See BREEDING BLANKETS 
BLASTING 
See EXPLOSIVE FRACTURING 
BLEOMYCIN 
Mutagen Screening 
Spontaneous and mutagen-induced deletions: mechanistic 
studies in Salmonella tester strain TA 102, 10:19235 (J;US) 
BLOOD VESSELS 
Biological Radiation Effects 
ee slow 
neutron capture y in the treatment of glioblastoma 
multiforme, 10:19189 {RA.US) 
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Fluid Flow 
Investigation of dispersed flow heat transfer using different 
computer codes and heat transfer correlations, 10:18444 
(RA;US) 
Heat Transfer 


Investigation of dispersed flow heat transfer using different 
computer codes and heat transfer correlations, 10:18444 
(RA;US) 

BLOWERS 
Control Systems 

Energy conservation in fan systems. Examples from the 
aluminium - and industries, 10:18850 (R;NO;In 
Norwegian) 


Energy conservation in fan systems. Examples from the 
aluminium - and ferrocilicon industries, 10:18850 (R;NO;In 


Scientific data bases on a VAX-11/780 running VMS, 10:19656 
(R;US) 
Irradiation Plants 
Applied Mathematics Department, 10:19428 (RA;US) 


Mathematics 

Applied Mathematics Department, 10:19428 (RA;US) 
Research Programs 

Brookhaven Highlights, January 1982-March 1983, 10:19638 


(R;US) 
Department of Energy and Environment, 10:19639 (RA;US) 
Medical Department, 10:19185 (RA;US) 
Physics Department, 10:19427 (RA;US) 


See SWAMPS 
BOILERS 
Combustion Control 
Safety of solid fuel boilers, 10:18898 (R;NO;In Norwegian) 
Deposits 


Measurement of fundamental properties characterizing coal 
minerals and fire-side deposits. Final report, 10:17888 (R;US) 


Safety of solid fuel boilers, 10:18898 (R;NO;In Norwegian) 


Safety 

Safety of solid fuel boilers, 10:18898 (R;NO;In Norwegian) 
BOILING DETECTION 

Low flow velocimeters and voiding detectors (PWR), 10:18407 

(R;US) 
BOILING WATER COOLED AND MODERATED REACTO 
See BWR TYPE REACTORS 

BONE CELLS 


Population Dynamics 
Partial differential equation model of the remodeling process in 
canine cortical bone, 10:19173 (RA;US) 


Composition 
Cellular composition of the bone marrow in the chicken. II. 
Effect of age and the influence of the bursa of Fabricius on 
the size of cellular compartments, 10:19259 (J;US) 
Size 
Cellular composition of the bone marrow in the chicken. II. 
Effect of age and the influence of the bursa of Fabricius on 
the size of cellular compartments, 10:19259 (J;US) 
BONES 
See SKELETON 
BONNEVILLE POWER ADMINISTRATION 
Energy Conservation 
Division of Commercial and Industrial Programs, 10:18591 
(R;US) 


Energy Policy 
Customer Service Policy, 10:18538 (R;US) 
Load Management 
Pacific Northwest loads and resources. Technical appendix, 
10:18281 (R;US) 


Pacific Northwest loads and resources. Technical appendix, 
10:18281 (R;US) 
Weatherization 
Results of the BPA Residential Weatherization Pilot Program 
evaluation, 10:18558 (R;US) 
BORANES 
Chemical Preparation 
Boron analogs of a-amino acids, 10:18836 (RA;US) 
Tissue Distribution 
Boron analogs of a-amino acids, 10:18836 (RA;US) 


Uptake 
Boron analogs of a-amino acids, 10:18836 (RA;US) 
BORATES 


and 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 


Chemical Preparation 
Boronation of polyclonal and monoclonal antibodies for 
neutron capture, 10:18834 (RA;US) 
Chemical Reactions 
Boronation of polyclonal and monoclonal antibodies for 
neutron capture, 10:18834 (RA;US) 
Intravenous Injection 
Improved methods of neutron-induced 
autoradiography, 10:19159 (RA;US) 
BORIC ACID 
Localization 
Neutron capture using boronated polyclonal and monoclonal 
antibodies, 10:19188 (RA;US) 
BORIDES 


track etch 


electric field effects on the paramagnetic 
susceptibility of polycrystalline materials, 10:19533 (J;NL) 
BORN APPROXIMATION 
Technique for evaluation of the strong potential Born 
approximation for electron capture, 10:19328 (J;US) 
BORN CROSS SECTIONS 
See BORN APPROXIMATION 
BORON 
Quantitative Chemical Analysis 
Determination of the major elements and trace metals 
in bitumen from several tar sand deposits, 10:17952 (R;US) 
BORON 10 


Biological Accumulation 
Boron-10 distribution in rat brain tumors, 10:19197 (RA;US) 
Improved methods of neutron-induced track etch 
autoradiography, 10:19159 (RA;US) 


Chemical Reactions 
Coupling of dextrans conjugated with boron to globulin: a 
model for NCT, 10:18835 (RA;US) 
Gamma Detection 
Boron-10 analysis by prompt-~y and track-etching techniques, 
10:19512 (RA;US) 


Histological is of boron with cold neutrons, 
10:19146 (RA;US) 
Physics studies on neutron field and dosimetry for neutron 
capture therapy in Japan, 10:19154 (RA;US) 
Nuclear Reaction 
In vivo measurement of time dependent Boron-10 
concentration in tumor, 10:19156 (RA;US) 


Chemical overview of boron neutron capture therapy, 10:18832 
(RA;US) 

Filtered-beam dose distributions for boron neutron capture 
therapy of brain tumors, 10:19514 (RA;US) 

Histological microanalysis of boron with cold neutrons, 

10:19146 (RA;US) 





Hormone receptor densities in relation to *°B neutron capture 
therapy, 10:19160 (RA;US) 
Spatial Distribution 
Boron-10 dosage in cell nucleus for neutron capture therapy, 
10:19157 (RA;US) 
Tissue Distribution 
Boron-10 distribution in rat brain tumors, 10:19197 (RA;US) 
Tracer Techniques 
Hormone receptor densities in relation to *°B neutron capture 
therapy, 10:19160 (RA;US) 
BORON 10 REACTIONS 
Nucleus Reactions 
B+ 3C and “B+ ™C reactions from 4 to 9 MeV/nucleon, 
10:19444 (J;US) 
BORON 11 REACTIONS 


Compound-Nucleus Reactions 
B+ %C and “B+ ™C reactions from 4 to 9 MeV/nucleon, 
10:19444 (J;US) 
BORON ALLOYS 
Moessbauer Effect 
Application of high pressure Moessbauer spectroscopy to study 
the local structure of amorphous metals, 10:18642 (RA;US) 
Structural Chemical Analysis 
Vibrational and optical properties of amorphous metals. 
Progress report, July 1, 1984-June 30, 1985 (Fe-B; Ni-B), 
10:18643 (R;US) 
BORON CARBIDES 
Auger Electron Spectroscopy 
Auger-electron spectra from boron carbide, 10:18701 (J;US) 
Structure 


Electronic 
Auger-electron spectra from boron carbide, 10:18701 (J;US) 
Surface 


Auger-electron spectra from boron carbide, 10:18701 (J;US) 
BORON COMPOUNDS 


See also BORANES 
BORATES 


BORIDES 
BORON CARBIDES 
CARBORANES 
Acyilation 
p-borono-L-phenylalanine, 10:19161 (RA;US) 
Biological Accumulation 
Distribution of exogenous porphyrins in vivo; implications for 
neutron capture therapy, 10:19162 (RA;US) 
Localization 


papa eo eas ual 


treatment using melanoma-seeking 
1B /melanogeneais interaction to in vitro/in vivo 
radiobiological analysis to preclinical studies, 10:19187 
(RA;US) 
Chemical Preparation 
Cure of malignant melanoma by single thermal neutron capture 
treatment using melanoma-seeking compounds: 
1©B/melanogenesis interaction to in vitro/in vivo 
radiobiological analysis to preclinical studies, 10:19187 
(RA;US) 
In vitro and in vivo studies in boron neutron capture therapy 
of malignant melanoma, 10:19194 (RA;US) 
Spectroscopy 


In vitro and in vivo studies in boron neutron 
of malignant melanoma, 10:19194 (RA;US) 


Chemical overview of boron neutron capture therapy, 10:18832 
(RA;US) 
Tissue Distribution 
——_ of boron neutron capture therapy, 10:18832 
Distribution of exogenous porphyrins in vivo; implications for 
neutron capture therapy, 10:19162 (RA;US) 
p-borono-L-phenylalanine, 10:19161 (RA;US) 


ee ie Seren Seton capnees CGY 
bE op eman 10:19194 (RA;US) 
BOROSILICATE GLASS 


Hydrothermal Alteration 
Behavior of Tc in doped-glass/basalt 
interaction tests, 10:18032 (BA;US) 


capture therapy 


hydrothermal 


ERA-10/10/ 728 


Leaching 
Behavior of ®Tc in -glass/basalt 
interaction tests, 10:18032 (BA;US) 
Nuclear Technology Pro, Quarterly progress report, 
April-June 1984, 10:17974 (R;US) 
Role of Eh in nuclear waste form dissolution, 10:18017 (J;US) 
Waste Management Program. Technical progress report, 
January-March 1984, 10:17993 (R;US) 
WIPP/SRL Program - characterization of samples for burial in 
WIPP, 10:17996 (R;US) 


hydrothermal 


WIPP/SRL Program - characterization of samples for burial in 
WIPP, 10:17996 56 (R:US) 
Redox Potential 
Role of Eh in nuclear waste form dissolution, 10:18017 (J;US) 
BOROSILICATES 
See BOROSILICATE GLASS 
BOSON EXPANSION 
Boson degrees of freedom in Fermion many-body systems, 
10:19488 (R;US) 
BOSONIZATION 
See BOSON EXPANSION 
BOTTOM PARTICLES 
See BEAUTY PARTICLES 
BOTTOMING CYCLES 
Steam Generators 
Materials for application in MHD steam bottoming plant: 
summary report, 10:18280 (R;US) 
BPA 
See BONNEVILLE POWER ADMINISTRATION 
BRACKISH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
BRAIN 


Autoradiography 

Boron-10 distribution in rat brain tumors, 10:19197 (RA;US) 

Pre-clinical neutron capture therapy trials at M.I.T. using 
NaeBi2HiiSH, 10:19191 (RA;US) 

Biological Radiation Effects 

Biological studies of an epithermal beam for NCT with 
NaeBi2HiiSH, 10:19192 (RA;US) 

Practical problems of the past in the use of boron: slow 
neutron capture y in the treatment of glioblastoma 
multiforme, 10:19189 (RA;US) 

CAT Scanning 

Pre-clinical neutron capture therapy trials at M.I.T. using 

NaeBi2Hi:SH, 10:19191 (RA;US) 
Neutron Capture Therapy 

Filtered-beam dose distributions for boron neutron capture 

therapy of brain tumors, 10:19514 (RA;US) 
BRAYTON CYCLE POWER SYSTEMS 
Design 


Small central receiver Brayton cycle study, 10:18900 (RA;US) 
BRAZIL 
Energy Demand 
Brazil: the energy outlook, 10:18531 (R;GB) 
Energy Policy 
Brazil: the energy outlook, 10:18531 (R;GB) 
BREEDING BLANKETS 


Design 
Fissile fuel from fusion, 10:19627 (RA;US) 
Tritium Recovery 
TRIO experiment, 10:19583 (R;US) 
BRINES 
Age Estimation 
Progress on radiometric dating of Wolfcamp brines using *He 
and “Ar, 10:18024 (J;US) 
Chemical Composition 
Geochemistry of the Castile brines: implications for their origin 
and impact on the Wipp site, 10:19276 (BA;US) 
Evaporation 
Potash recovery from process and waste brines by solar 
evaporation and flotation , 10:18589 (R;US) 


Geochemistry of the Castile brines: implications for their origin 
and impact on the Wipp site, 10:19276 (BA;US) 
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Materials Recovery 
Potash recovery from process and waste brines by solar 
evaporation and flotation , 10:18589 (R;US) 
Radiometric Analysis 
Progress on radiometric dating of Wolfcamp brines using ‘He 
and “Ar, 10:18024 (J;US) 
Solar Drying 
Potash recovery from process and waste brines by solar 
and flotation , 10:18589 (R;US) 
BROMINATED AROMATIC HYDROCARBONS 
Adsorption Heat 
Reaction calorimetry for coal chemistry and catalysis. 
Quarterly report, November 1, 1984-January 31, 1985 
p-bromoanisole), 
10:17854 (R;US) 


BROMINE 76 
Isotope Effects 
Investigations on reactions of nucleogenic bromine species 
with aromatics in high-moderated gaseous phase systems, 
10:18807 (R;DE;In German) 
BROMINE 77 
Isotope Effects 
Investigations on reactions of nucleogenic bromine species 
with aromatics in high-moderated gaseous phase systems, 
10:18807 (R;DE;In German) 
BRONCHITIS 
Biological Models 
10:19241 (J;US) 
BRONCHOGENIC CARCINOMA 
See CARCINOMAS 
BROOKHAVEN AGS 
Accelerator Facilities 
Alternating gradient synchrotron, 10:18916 (R;US) 
High Energy Physics research, 10:19353 (RA;US) 


Operation 
Alternating gradient synchrotron, 10:18916 (R;US) 
Research Programs 


High Energy Physics research, 10:19353 (RA;US) 
BROOKHAVEN HIGH FLUX BEAM REACTOR 
See HFBR REACTOR 
BROOKHAVEN MEDICAL RESEARCH REACTOR 
See MRR REACTOR 
BROOKHAVEN NATIONAL LABORATORY 
See BNL 
BROWN COAL 


Pyrolysis 
Pyrolysis of New Zealand coal, lignite and peat, 10:17833 
(R;NZ) 
BROWNS FERRY-1 REACTOR 
Decatur, Alabama, USA 
Low-Level Radioactive Wastes 
Compliance program for Browns Ferry, 10:18371 (RA;US) 
Radioactive Waste Management 
Browns Ferry training program, 10:18365 (RA;US) 
BROWNS FERRY-2 REACTOR 
Decatur, Alabama, USA 
Low-Level Radioactive Wastes 
Compliance program for Browns Ferry, 10:18371 (RA;US) 
Radioactive Waste Management 
Browns Ferry training program, 10:18365 (RA;US) 
BROWNS FERRY-3 REACTOR 
Decatur, Alabama, USA 
Low-Level Radioactive Wastes 
Compliance program for Browns Ferry, 10:18371 (RA;US) 
Radioactive Waste 


Browns Ferry training program, 10:18365 (RA;US) 
BUILDINGS 


BUILDINGS 
Passive Solar Heating Systems 


Air Flow 
Computer program for studying turbulent convection in 
ee 


Air Infiltration 
Parameter estimation and infiltration tests at the REPEAT 
facility, 10:18194 (RA;US) 


Advanced optical and thermal technologies for aperture 
control, 10:18215 (RA;US) 
Daylighting 
sky and surface luminance distribution using a flux 
mapper, 10:18090 (J;CH) 
a savings attributed to daylighting, 10:18190 


Survey of design tools for passive and hybrid low energy 
buildings, 10:18205 (RA;US) 
Energy Balance 
TREC-Triangular Energy Calculation, 10:18575 (R;NO;In 
Norwegian) 
Energy Conservation 
Advanced optical and thermal technologies for aperture 
control, 10:18215 (RA;US) 
Energy-conserving development regulations: monitoring 
project, 10:18554 (R;US) 
Initial results from testing passive solar components in the NBS 
calorimeter, 10:18219 (RA;US) 
Institutional Conservation Programs: situational assessment, 
10:18562 (R;US) 
Optics and materials research for controlled radiant energy 
transfer in buildings, 10:18218 (RA;US) 
eA energy savings attributed to daylighting, 10:18190 
3U! 
Preliminary Environmental Study of selected 
conservation measures in ten Pacific Northwest Industries. 
Final report, 10:18590 (R;US) 
Transparent aerogels for low-conductance windows, 10:18216 
(RA;US) 
Variable transmittance electrochromic windows, 10:18217 
(RA;US) 
Energy Demand 
SOLVOR - Annual energy- and power calculations, 10:18576 
(R;NO;In Norwegian) 


Energy Efficiency 
SOLVOR - Annual energy- and power calculations, 10:18576 
(R;NO;In Norwegian) 


Management 
Influence of windows on building energy use, 10:18569 (R;US) 


Zone-model correlations with experimental enclosure fires, 
10:18858 (RA;US) 
Floors 
Initial results from passive solar components in the NBS 
calorimeter, 10:18219 (RA;US) 
Heat Transfer 
Time constants for buildings. Preliminary investigation, 
10:18572 (R;DK;In Danish) 
Goes Convection 
for studying turbulent convection in 
Naan 10:18214 (RA;US) 
Heat distribution by natural convection, 10:18235 (R;US) 
Passive Solar Cooling Systems 
International Energy Agency Solar Heating and Cooling 
Programme: Task VIII, passive and hybrid solar low energy 
buildings, 10:18198 (RA;US) 
approach to transfer: the passive solar 


technology 
cooling system concept example, 10:18210 (RA;US) 
Results from the NBS Passive Test Building: a status report, 
10:18193 (RA;US) 
Transfer of passive research and development results to 
industry and the user community, 10:18209 (RA;US) 
Passive Solar Heating Systems 
Correction factor to f-chart of active solar fraction 
in active-passive heating systems, 10:18186 (RA;US) 
Development of an evaluation methodology for passive solar 
design tools, 10:18206 (RA;US) 





BUILDINGS 
Passive Soler Heating Systems 


International Energy Agency Solar Heating and Cooling 
Programme: Task VIII, passive and hybrid solar low energy 
buildings, 10:18198 (RA;US) 


Parameter 
facility, 10:18194 (RA;US) 
Performance monitoring highlights of BERD programs, 
10:18204 (RA;US) 
Phase change materials for use in passive and hybrid solar 
heating and cooling systems, 10:18223 (RA;US) 
Results from the NBS Passive Test Building: a status report, 
10:18193 (RA;US) 
Solid state phase change materials for thermal energy storage 
in passive solar heated buildings, 10:18222 (RA;US) 
Status of the Class A performance evaluation program, 
10:18192 (RA;US) 
Status report of passive components research projects, 
10:18221 (RA;US) 
Survey of design tools for passive and hybrid low energy 
buildings, 10:18205 (RA;US) 
Transfer of passive research and development results to 
industry and the user community, 10:18209 (RA;US) 
Vapor-phase heat-transport system, 10:18220 (RA;US) 
Roofs 
Initial results from testing passive solar components in the NBS 
calorimeter, 10:18219 (RA;US) 
Solar Heating Systems 
Correction factor to f-chart predictions of active solar fraction 
in active-passive heating systems, 10:18186 (RA;US) 
Solar Space Heating 
SOLVOR - Annual energy- and power calculations, 10:18576 
(R;NO;In Norwegian) 
Space Heating 
Location of heating charge meters operating on the 
evaporation principle, 10:18587 (TJ;GB) 


(Denmark), 10:18571 (RA;DK;In Danish) 
Walls 
Initial results from testing passive solar components in the NBS 
calorimeter, 10:18219 (RA;US) 
Windows 
Influence of windows on building energy use, 10:18569 (R;US) 
Initial results from testing passive solar components in the NBS 
calorimeter, 10:18219 (RA;US) 
Optics and materials research for controlled radiant energy 
transfer in buildings, 10:18218 (RA;US) 
“ale aerogels for low-conductance windows, 10:18216 
Variable transmittance electrochromic windows, 10:18217 


(RA;US) 
BUILDINGS (CONTAINMENT) 


See FUEL ELEMENT CLUSTERS 


BUNKER OILS 


See RESIDUAL FUELS 


See also OIL BURNERS 
Design 
Combustion of pulverized biomass, 10:18127 (R;SE;In Swedish) 
Materials Testing 
Primary heater module, Phase II. Volume III. Final 
February 1980-November 1983, 10:18282 (R;US) 


BUTANE 


Detailed chemical kinetic study of the effect of molecular 
ee ee ee 
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BUTANOLS 
Phase Studies 
Phase separation of organics/water mixtures using salts, 
10:18745 (R;US) 

BUTYL ALCOHOLS 

See BUTANOLS 
BUTYRIC ALCOHOLS 

See BUTANOLS 
BWR TYPE REACTORS 


See also BROWNS FERRY-I REACTOR 
BROWNS FERRY-2 REACTOR 
BROWNS FERRY-3 REACTOR 
GE STANDARD REACTOR 
MILLSTONE-1 REACTOR 
OKG-2 REACTOR 
VERMONT YANKEE REACTOR 


Containment Buildings 
Reliability analysis of RC containment structures under 
combined loads, 10:18382 (R;US) 


Energy Economic Data Base (EEDB) Program. Technical 

Reference Book, 10:18303 (R;US) 
Economics 

Nuclear energy research on advanced LWRs in ROC, 
10:18336 (R; TW) 

Research on advanced LWRS in the Institute of Nuclear 
Energy Research, Republic of China (ROC), 10:18326 
(TW) 

Floods 
Evaluation of internal flooding in a BWR, 10:18383 (R;US) 
Fuel Cycle 

Nuclear energy research on advanced LWRs in ROC, 

10:18336 (R;TW) 
Fuel Rods 

Improvements to the prediction of boiling transition during 
boiling water reactor transients, 10:18394 (R;US) 

Water reactor fuel element performance computer modelling, 
10:18327 (R;AT) 

Loss of Coolant 

Application of tearing instability analysis for complex crack 

in nuclear piping, 10:18422 (RA;US) 

Assessments of leak and break margins in stainless steel power 
plant piping, 10:18424 (RA;US) 

COBRA-TF analysis of Westinghouse upper head injection 
ECCS heat transfer tests, 10:18453 (RAUS) a 

Correlation of low flow, low pressure, and low-to-moderate 
quality post critical heat flux data, 10:18454 (RA;US) 

Current position and actual licensing decisions on leak-before- 
break in the FRG, 10:18439 (RA;US) 

Design report for JAERI Slab Core hot leg spool piece, 
10:18408 (R;US) 

Effect of large crack extension on the tearing resistance of 
stainless steel piping materials, 10:18423 (RA;US) 

Improvements to the prediction of boiling transition during 
boiling water reactor transients, 10:18394 (R;US) 

Minimum heat flux conditions in boiling heat transfer, 10:18449 
(RA;US) 

Post-CHF low-void heat transfer of water: measurements in 
the complete transition boiling region at atmospheric 
pressure, 10:18456 (RA;US) 

Post dryout heat transfer prediction, 10:18460 (RA;US) 

Probabilistic study of leak-before-break concept, 10:18434 
(RA;US) 

Probabilistic assessment of leak-before-break, 10:18441 
(RA;US) 

Reflood analysis code REFLA, 10:18445 (RA;US) 

ee eee 

thermal non-equilibrium, 10:18457 (RA;US) 

Stable and unstable growths of circumferential cracks in Type 
304 stainless steel pipes under tensile and thermal loadings, 
10:18421 (RA;US) 

Study of the multivent effects in a large scale boiling water 
reactor pressure suppression system, 10:18412 (R;DE) 

Study on interfacial and wall heat transfer downstream a 
quench front, 10:18451 (RA;US) 

TRAC-BD1/MOD!1 post-dryout wall heat transfer, 10:18447 
(RA;US) 
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Two-phase flow experiments through intergranular stress 
corrosion cracks, 10:18428 (RA;US) 
Low-Level Radioactive Wastes 
Radionuclide correlations in low level radwaste, 10:18368 
(RA;US) 


Pipes 
i for JAERI Slab Core hot leg spool piece, 


10:18408 (R;US) 
itizati t in austenitic stainless steel piping, 
10:18332 (R;US) 


Nuclear energy research on advanced LWRs in ROC, 
10:18336 (R; TW) 

Research on advanced LWRS in the Institute of Nuclear 
Energy Research, Republic of China (ROC), 10:18326 
(R;TW) 

Plutonium Recycle 

Improved utilization of water reactor fuel with special 
emphasis on extended burnups and plutonium recycling, 
10:18350 (R;AT) 

Pressure Vessels 

Summary of detection, location, and characterization 
capabilities of AE for continuous monitoring of cracks in 
reactors, 10:18331 (R;US) 

Tensile properties of irradiated nuclear grade pressure vessel 
plate and welds for the fourth HSST irradiation series, 
10:18329 (R;US) 

Primary Coolant Circuits 

Acoustic emission for on-line reactor pressure boundary 
monitoring, 10:18330 (R;US) 

Application of tearing instability analysis for complex crack 
ies in nuclear piping, 10:18422 (RA;US) 
Assessments of leak and break margins in stainless steel power 

plant piping, 10:18424 (RA;US) 

Current position and actual licensing decisions on leak-before- 
break in the FRG, 10:18439 (RA;US) 


Effect of large crack extension on the resistance of 


10:18431 (RA;US) 

Prediction of leak rates 
cracks, 10:18429 (RA;US) 

Two-phase flow experiments through intergranular stress 
corrosion cracks, 10:18428 (RA;US) 

Reactor Accidents 

BWR plant analyzer development at BNL, 10:18388 (R;US) 

Time- and volume-averaged conservation equations for 
multiphase flow. Part One. System without internal solid 
structures, 10:18470 (R;US) 

Reactor Cooling 

Analytical considerations for stress related remedies, 10:18313 
(RA;US) 

Crack growth rates and effectiveness of LPHSW remedy in 
large-diameter type 304 stainless steel BWR pipe, 10:18311 
(RA;US) 

Effect of sulfate and chloride intrusions on cracking of stainless 
steel at 288°C, 10:18325 (RA;US) 

Effects of aqueous impurities on in’ ular stress corrosion 
cracking of sensitized 304 stainless steel, 10:18322 (RA;US) 

ee gen, acids, bases and salts on ECP 
variations o Senieine sroel, 10:18324 (RA;US) 

Fundamental microstructural investigations of various stainless 
steels used in nuclear applications, 10:18317 (RA;US) 

High-temperature aqueous crevice corrosion in Alloy 600 and 
304L stainless steel, 10:18646 (RA;US) 

Laboratory results on the effects of oxygen control during 
BWR start up on the IGSCC of 304 stainless steel, 10:18318 
(RA;US) 

Laboratory studies on hydrogen water chemistry, 10:18321 


(RA;US) 

Last Pass Heat Sink Welding, 10:18310 (RA;US) 

Materials performance in a startup environment, 10:18319 
(RA;US) 

Measurement of throughwall residual stresses in large-diameter 
piping butt weldments using strain-gauge techniques, 
10:18314 (RA;US) 


intergranular stress corrosion 


CADMIUM 
Biological Localization 


Parametric studies for stress corrosion in Type 304 stainless 
steel pipe, 10:18315 (RA;US) 

“ee 

ae assessment of leak-before-break, 10:18441 

;US) 

Qualification of solution heat treatment, corrosion resistant 

cladding and heat sink welding, 10:18308 (RA;US) 
of Induction Heating Stress Improvement as a 
pipe remedy, 10:18309 (RA;US) 

Stable and unstable growths of circumferential cracks in Type 
304 stainless steel pipes under tensile and thermal loadings, 
10:18421 (RA;US) 

Status of the Remedy Development Task of the BWR owners 
group IGSCC research program, 10:18307 (RA;US) 

Studies on weld overlay for repair, 10:18312 (RA;US) 

Studies on stress corrosion on sensitized type 304 


temperature sensitization in Type 
heat-affected zone, 10:18316 (RA;US) 
Reactor Kinetics 
Nuclear energy research on advanced LWRs in ROC, 
10:18336 (R;TW) 
Reactivity parameters for safety analysis, 10:18389 (R;US) 
Reactor Licensing 


Licensee Event (LER) compilation for month of 
January 1985. Volume 4, No. 1, 10:18348 (R;US) 
Reactor Maintenance 
Characterization of the temporary radiation work force at US 
nuclear power plants, 10:18305 (R;US) 


Reactor Materials 
Sensitization in austenitic stainless steel piping, 
10:18332 (R;US) 
Tensile properties of irradiated nuclear grade pressure vessel 
plate and welds for the fourth HSST irradiation series, 
10:18329 (R;US) 
Reactor Operation 
Licensed operating reactors. Status summary report, data as of 
December 31, 1984. Volume 9, No. 1, 10:18328 (R;US) 
Licensee Event Report (LER) for month of 
December 1984. Volume 3, No. 12, 10:18467 (R;US) 
Simulation of BWR operation with the ARMP code system, 
10:18306 (R;US) 
ee 
BWR plant analyzer development at BNL, 10:18388 (R;US) 
Licensee Event Report (LER) compilation for month of 
December 1984. Volume 3, No. 12, 10:18467 (R;US) 
Reactivity parameters for safety analysis, 10:18389 (R;US) 
Research on advanced LWRS in the Institute of Nuclear 
Energy Research, Republic of China (ROC), 10:18326 
(TW) 


Reactor Start-Up 
Laboratory results on the effects of oxygen control during 
BWR start up on the IGSCC of 304 stainless steel, 10:18318 
(RA;US) 
Materials performance in a startup environment, 10:18319 
(RA;US) 


Systems Analysis 
BWR plant analyzer development at BNL, 10:18388 (R;US) 


BWR 
6 TYPE REACTORS 


See GE STANDARD REACTOR 


CABLES (ELECTRIC) 


See ELECTRIC CABLES 


Biological Localization 
Cadmium in wheat grain: its nature and fate after ingestion, 
10:19242 (J;US) 





CADMIUM 
Ecological Concentration 


Ecological Concentration 
Mined land reclamation using polluted urban navigable 
waterway sediments. I. Trace metals, 10:19087 (J;US) 
Eavironmental Transport 
Cadmium sorption and mobility in sludge-amended soil, 
10:19074 G;US) 
Quantitative Chemical Analysis 
Determination of the major elements and trace metals present 
in bitumen from several tar sand deposits, 10:17952 (R;US) 
Excrement from heron colonies for environmental assessment 
of toxic elements, 10:19255 (J;NL) 
Sorption 
Cadmium sorption and mobility in sludge-amended soil, 
10:19074 (J;US) 
Tissue Distribution 
Cadmium in wheat grain: its nature and fate after ingestion, 
10:19242 (J;US) 
CADMIUM 106 
Double Beta Decay 
Searches for double Bi, 8*/EC and double electron-capture 
decays, 10:19450 (R;US) 
CADMIUM 111 
Differential PAC 
High pressure study of the electric field gradient in InaBi, 
10:18639 (RA;US) 
CADMIUM 112 TARGET 
Neon 20 Reactions 
High spin states in '*Ce, 10:19465 (J;US) 
CADMIUM SULFIDE SOLAR CELLS 


Efficiency 
characterization of the heterojunction 
CulnSe./CdS(Zn) solar cell, 10:18138 (J;US) 
Testing 


Complete characterization of the heteroj i 
CulnSe./CdS(Zn) solar cell, 10:18138 (J;US) 
CADMIUM SULFIDES 


Time-resolved photoluminescence in the picosecond time 
domain from CdS crystals immersed in electrolytes, 10:18822 
G;Us) 

Stabilization 


Polymer-catalyst-modified cadmium sulfide photochemical 
diodes in the photolysis of water, 10:18076 (J;US) 
CAFFEINE 
Biological Effects 
Caffeine pretreatment enhances the unscheduled DNA 
synthesis in spermatids of mice exposed to methyl 
methanesulfonate, 10:19246 (J;NL) 
CALCIUM 
Activation Analysis 
Assessment of cancellous and cortical bone distribution in the 
wnaeaanes skeleton, 10:19174 (RA;US) 


Tana tio nelthads of tachoy senses ieginn Vs 
gibberellic acid and calcium ions, 10:19104 (J;US) 
Membrane Transport 
Helminthosporium maydis T toxin increased membrane 
to Ca* in susceptible corn mitochondria, 
10:19182 G;US) 


Ca-Ga, Sr-Ga and Ba-Ga binary systems (Alloys with element 
of group II-B (gallium)), 10:18671 (TG;US) 
Pollution Sources 
Power plant influences on bulk throughfall, and 
stemflow nutrient inputs, 10:19057 (J;US) 
Quantitative Chemical Analysis 
Determination of the major elements and trace metals present 
in bitumen from several tar sand deposits, 10:17952 (R;US) 
Scanning Electron Microscopy 
Quantitative analysis of the elements in mineral constituents of 
coal samples with the aid of energy dispersive X-ray analysis 
combined with scanning electron microscopy, 10:17850 
(R;NL;In Dutch) 
X-Ray Detection 
Quantitative analysis of the elements in mineral constituents of 
coal samples with the aid of energy dispersive X-ray analysis 
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combined with scanning electron microscopy, 10:17850 
(R;NL;In Dutch) 
CALCIUM 40 REACTIONS 
Particle Production 
Cluster production and entropy, 10:19451 (R;US) 
CALCIUM 40 TARGET 
Calcium 40 Reactions 
Cluster production and entropy, 10:19451 (R;US) 
CALCIUM 48 TARGET 
Neutron Reactions 
Nuclear structure studies via neutron interactions. 
report, July 1, 1984-June 30, 1985, 10:19449 (R;US) 
Uranium 238 Reactions 
Quasi fission - the mass drift mode in heavy ion reactions, 
10:19441 (R;DE) 
CALCIUM HYDROXIDES 
Calcination 
Thermal reactions of aromatics with CaO. Technical progress 
report, September 1, 1982-March 31, 1983, 10:17836 (R;US) 
CALCIUM OXIDES 
Catalytic Effects 
Thermal reactions of aromatics with CaO. Technical progress 
report, September 1, 1982-March 31, 1983, 10:17836 (R;US) 
CALIFORNIUM 249 
RBE 
Comparison of the carcinogenicity of radium and bone-seeking 
actinides (Beagles), 10:19203 (RA;US) 
SS 252 


Tr aicesseesiiiesdhiteasinciinnseii dkieitiiiicahbituaiiaglie 
actinides (Beagles), 10:19203 (RA;US) 
CALLAWAY-1 REACTOR 
Fulton, Missouri, USA 
Radioactive Waste 
Training program at Calloway, 10:18366 (RA;US) 
CALLAWAY-2 REACTOR 
Fulton, Missouri, USA 
Radioactive Waste Management 
Training program at Calloway, 10:18366 (RA;US) 
CALORIMETERS 
Performance 
Initial results from testing passive solar components in the NBS 
calorimeter, 10:18219 (RA;US) 
Scintillator-Photodiode Detectors 
Results from a CsI(T1) test calorimeter with i 
readout between 1 and 20 GeV, 10:18966 (R;DE) 
CALORIMETERS (PARTICLE) 
See SHOWER COUNTERS 
CAMAC SYSTEM 
Computer Application to Measurement And Control. 
Multi-Channel 


Analyzers 
Multichannel analyzer in the CAMAC of a PDP 11/34, 
10:18954 (RA;DE;In German) 
CAMERAS 
Large aperture picosecond x-ray streak camera, 10:19552 
(RA;US) 
CANADA 
Petroleum Industry 
Study of some incentive properties of the Canadian petroleum 
taxation system, 10:17912 (R;NO) 
Taxes 
Study of some incentive properties of the Canadian petroleum 
taxation system, 10:17912 (R;NO) 
CANCER 
See NEOPLASMS 
CANDU TYPE REACTORS 
Loss of Coolant 
Numerical simulation of the rewetting of a horizontal tube 
using a two-fluid model, 10:18452 (RA;US) 
Reactor Channels 
Numerical simulation of the rewetting of a horizontal tube 
using a two-fluid model, 10:18452 (RA;US) 


See DOGS 
CANISTERS 
See CONTAINERS 





CANONICAL 05, al 
See DIFFERENTIAL EQUA 
CAPACITIVE ENERGY. STORAGE EQUIPMENT 
Pulse Circuits 
Inductive storage pulse circuit device, 10:18489 (P;US) 
CAPITALIZED COST 
Forecasting 
Development and implementation 
cost estimating, 10:19655 (J;US) 
CARBAZOLES 
Raman 


of computer assistance for 


for trace organic 


Surface-enhanced Raman 
analysis, 10:18775 (J;US) 
iL 


See METHANOL 
CARBOHYDRATES 


Photosynthesis 
Carbohydrates from microalgae, 10:18110 (RA;US) 
Cultivation and conversion of marine macroalgae, 10:18112 
IN 
See also ACTIVATED CARBON 
CARBON 


BLACK 
GRAPHITE 


Activation Analysis 
Activation analysis with *He ions for the determination of 
oxygen and carbon, 10:18753 (RA;DE;In German) 


Energy 
Kinetics of the yttria-carbon reaction, 10:18802 (J;US) 
Chemical Reaction Kinetics 

Kinetics of the yttria-carbon reaction, 10:18802 (J;US) 
Ton Collisions 


Influence of the wake potential on the ion induced secondary 
electron emission from solid surfaces, 10:19315 (RA;DE;In 
German) 

Konvoi electron emission from the collision of slow atomic 
and molecular heavy ions with solids, 10:19314 (RA;DE;In 
German) 

Metabolism 
Light and the bioenergetics of a symbiotic coral, 10:19139 
G;US) 
Physical Radiation Effects 
it of austenitic steels for fast induced-radioactivity 
decay, 10:19598 (RA;US) 

Studies on H-containing carbon foils, 10:18716 (RA;DE;In 

German) 
Quantitative Chemical Analysis 

Determination of the major elements and trace metals t 

in bitumen from several tar sand deposits, 10:17952 (R;US) 


it of austenitic steels for fast induced-radioactivity 
decay, 10:19598 (RA;US) 
CARBON 12 
Energy Levels 
Forward- angular distributions observed in (2,7) on 
light nuclei, 10:19446 (J;NL) 
CARBON 12 REACTIONS 
‘Nucleus Reactions 
Spin distribution of the compound nucleus in heavy ion 
reactions at near-barrier energies, 10:19469 (R;US) 
Spin distributions in heavy ion fusion at and below the 
Coulomb barrier, 10:19467 (R;US) 
Fission 
Uranium target fragmentation by intermediate and high energy 
13C and *Ne ions, 10:19481 (J;US) 


Uranium target fragmentation by intermediate and high energy 
13C and *Ne ions, 10:19481 (J;US) 
Fusion Reactions 
Spin distribution of the compound nucleus in heavy ion 
reactions at near-barrier energies, 10:19469 (R;US) 
Spin distributions in heavy ion fusion at and below the 
Coulomb barrier, 10:19467 (R;US) 
Mean Free Path 
Anomalous mean-free-path fragments from *C-Em collision at 
4 GeV/nucl. projectile energy, 10:19431 (RA;DE;In 
German) 


CARBON 12 TARGET 
Antiproton Reactions 
Multinucleon captures of slow antiprotons in complex nuclei 
and a search for the H dibaryon, 10:19500 (J;NL) 
Boron 11 Reactions 
B+ °C and “B+ ™C reactions from 4 to 9 MeV/nucleon, 
10:19444 (J;US) 
Compound-Nucleus Reactions 
Fission along the mass asymmetry coordinate: an experimental 
evaluation of the conditional saddle masses and of the 
Businaro-Gallone point, 10:19461 (R;US) 
Germanium 74 Reactions 


saddle 
Businaro-Gallone point, 10:19461 (R;US) 
Lanthanum 139 Reactions 
Fission along the mass asymmetry coordinate: an experimental 
evaluation of the conditional saddle masses and of the 
Businaro-Gallone point, 10:19461 (R;US) 
Niobium 93 Reactions 
Compound nucleus emission of complex fragments at low and 
intermediate energies, 10:19462 (R;US) 
Fission along the mass asymmetry coordinate: an experimental 
evaluation of the conditional saddle masses and of the 
Businaro-Gallone point, 10:19461 (R;US) 
Pion Plus Reactions 
Forward-peaked angular distributions observed in (7,7’) on 
light nuclei, 10:19446 (J;NL) 
Silicon 28 Reactions 
Entrance channel dependence of back angle yields: orbiting in 
+7*O reaction, 10:19440 (R;US) 
CARBON 13 TARGET 
Boron 10 Reactions 
B+ 3C and “B+ ™C reactions from 4 to 9 MeV/nucleon, 
10:19444 (J;US) 
CARBON 14 
Energy Levels 
Pion scattering to 4~ states in **C, 10:19445 (J;US) 
CARBON 14 COMPOUNDS 
Chemical Preparation 
Boron analogs of a-amino acids, 10:18836 (RA;US) 
Emission Spectroscopy 
In vitro and in vivo studies in boron neutron capture therapy 
of malignant melanoma, 10:19194 (RA;US) 
Tissue Distribution 
Boron analogs of a-amino acids, 10:18836 (RA;US) 
Tracer Techniques 
Do inhibitor studies demonstrate a role for poly(ADP-ribose) 
in DNA repair?, 10:19099 (J;US) 


Uptake 
Boron analogs of a-amino acids, 10:18836 (RA;US) 


) and Abarenicola 
(annelida:polychaeta), 10:19254 (J;GB) 
CARBON 14 TARGET 
Pion Minus Reactions 
Pion scattering to 4~ states in **C, 10:19445 (J;US) 
Pion Pius Reactions 
Pion scattering to 4~ states in *C, 10:19445 (J;US) 
CARBON 15 
Beta Decay 
First forbidden beta decay in light nuclei, 10:19438 (R;US) 
Forbidden Transitions 
First forbidden beta decay in light nuclei, 10:19438 (R;US) 
CARBON 16 
Beta Decay 
First forbidden beta decay in light nuclei, 10:19438 (R;US) 
Forbidden Transitions 
First forbidden beta decay in light nuclei, 10:19438 (R;US) 
CARBON BLACK 
Gasification 
Carbon dioxide gasification of carbon black: isotope study of 
carbonate catalysis, 10:17844 (J;US) 





Increase of atmospheric CO: and possible climatic changes, 
10:19046 (RA;US) 
DIOXIDE 


Absorption 
Process for the removal of CO: and possibly HeS from natural 
gases, 10:17933 (TG;GB) 
Biological Effects 
Effects of water stress on photosynthesis and carbon 
partitioning in soybean (Glycine max [L.] Merr.) plants 
ee eee 10:19140 (7;US) 


Methanol formation on zirconium dioxide, 10:18083 (J;US) 
Concentration 
Can agriculture adapt to increase in CO: concentration in the 
atmosphere?, 10:19048 (RA;US) 
Se ee 
Can agriculture adapt to increase in CO: concentration in the 
atmosphere?, 10:19048 (RA;US) 
Global energy future and the carbon dioxide problem, 10:19049 
(RA;US) 
Increase of atmospheric CO: and possible climatic changes, 
10:19046 (RA;US) 
Regional aspects of CO:-induced global warming, 10:19047 
(RA;US) 
Time-dependence of CO:-induced climate change, 10:19043 
(R;US) 


Transport 
Increase of atmospheric CO: and possible climatic changes, 
10:19046 (RA;US) 
Greenhouse Effect 
Global energy future and the carbon dioxide problem, 10:19049 
(RA;US) 
Regional aspects of CO:-induced global warming, 10:19047 
(RA;US) 
Removal 
Process for the removal of CO: and possibly HsS from natural 
gases, 10:17933 (TG;GB) 
CARBON IONS 
Collisions 
Konvoi electron emission from the collision of slow atomic 
and molecular heavy ions with solids, 10:19314 (RA;DE;In 
German) 

Electron Capture © un ae 
Shape of the electron capture to the continuum cusps for H, 
Hg, and He targets in the velocity range 6.3—18.0 a.u., 

10:19337 (J;US) 
Ton-Atom Collisions 
Shape of the electron capture to the continuum cusps for H, 
Hg, and He targets in the velocity range 6.3—18.0 a.u., 
10:19337 (;US) 
CARBON MONOXIDE 
Adducts 
Investigation of the differences in of the OCxxxHF 
and COxxxHF complexes, 10:19329 (J;US) 


Na-induced bonding and bond-length changes for CO on 
Pt(111): A near-edge x-ray-absorption fine-structure study, 
10:18731 (J;US) 

Chemical Activation 

Reactions at the metal vertex of a ruthenacarborane cluster. 
Activation of carbon monoxide by closo-3,3,3-(CO)s-3,1,2- 
RuC,BeHi:, 10:18800 (J;US) 

Chemical Reaction Kinetics 
Methanol formation on zirconium dioxide, 10:18083 (J;US) 


Evidence for diffusion of a partially oxidized titanium species 
into bulk platinum, 10:18799 (J;US) 

Surface electronic properties study of catalytic effectiveness 
— 


Complexes 
Investigation of the differences in of the OCxxxHF 
and COxxxHF complexes, 10:19329 (J;US) 
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Electronic Structure 
Investigation of the differences in of the OCxxxHF 
and COxxxHF complexes, 10:19329 (J;US) 
K-shell i of solid Nz, CO, NO, Os, and N20, 
10:18733 (J;US) 


K-shell ion of solid Nz, CO, NO, Os, and N2O, 
10:18733 (J;US) 


K-shell photoexcitation of solid Ns, CO, NO, Os, and N2O, 
10:18733 (J;US) ‘ 


ee ee 
and COxxxHF complexes, 10:19329 (J;US) 
CARBON STEELS 
See also STEEL-ASTM-AS33-B 
Hydrogen Embrittlement 
Waste package container material studies, 10:18682 (J;US) 
Materials Testing 
Waste package container material studies, 10:18682 (J;US) 
Pitting Corrosion 
Waste package container material studies, 10:18682 (J;US) 
Stress Corrosion 
Waste package container material studies, 10:18682 (J;US) 
CARBON TETRACHLORIDE 
Infrared Spectra 
Isotope shifts and force field for carbon tetrachloride in a 
krypton matrix, 10:18814 (J;US) 
CARBONATES 
See also AMMONIUM CARBONATES 
Biological Accumulation 
Boronated anti-estrogens for boron neutron capture therapy 
and boron neutron capture radiography, 10:19163 (RA;US) 
Blood-Plasma Clearance 
Boronated anti-estrogens for boron neutron capture therapy 
and boron neutron capture radiography, 10:19163 (RA;US) 
CARBONYLS 
Only for compounds of metals with carbonyl radicals. 
Fluorescence Spectroscopy 


Portable chemiluminescence detector for nickel carbonyl, 
10:18776 (J;US) 
CARBORANES 
Chemical 
B-decachl: rane.desivatives as suitable boron carriers 
for the ion of water-soluble boron-conjugated 
macromolecules, 10:18833 (RA;US) 
Recent advances in the synthesis of boron-containing steroids 
and porphyrins, 10:18839 (RA;US) 
Synthesis, physical properties, and biological activity of 
estrogen carboranes, 10:18838 (RA;US) 
Chemical Properties 
Synthesis, physical and biological activity of 
_ estrogen carboranes, 10:18838 (RA;US) 
Spectroscopy 


Combined action of thermal neutron irradiation and boron-10- 
amino acid analogs on a solid experimental tumor (EO771 
C57 B1/6J), 10:19193 (RA;US) 

Tissue Distribution 

Combined action of thermal neutron irradiation and boron-10- 
amino acid on a solid experimental tumor (EO771 
C57 B1/6J), 10:19193 (RA;US) 

CARBOXYLASE 


Activity 

Se eee 
Rhodospirillum rubrum ri! 
carboxylase/oxygenase after affinity wi 2- 
[GBromoacetyl)amino]pentitol tSelctaaee 10:19124 
G;USs) 

CARBOXYLIC ACIDS 
See also AMINO ACIDS 
Anaerobic 


Digestion 
Physiology of acetogenic bacteria, 10:18120 (RA;US) 
Mutagen 


Spontaneous and mutagen-induced deletions: mechanistic 
studies in Salmonella tester strain TA102, 10:19235 (J;US) 
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CARCINOEMBRYONIC ANTIGEN 


Radioassay 
Boron-10-labeled antibodies in cancer therapy, 10:19150 
(RA;US) 
CARCINOMAS 


Cytochemistry 

Animal model for assessing tumor targeting, 10:19149 (RA;US) 
Diagnosis 

Animal model for assessing tumor targeting, 10:19149 (RA;US) 


Etiology 
Hypothesis for development of ®Sr-induced squamous cell 
carcinoma of the jaw (Beagles), 10:19202 (RA;US) 


Radioinduction 
Hypothesis for development of ®Sr-induced squamous cell 
carcinoma of the jaw (Beagles), 10:19202 (RA;US) 
CASCADE SOLAR CELLS 
Computer-Aided Design 
Computer ing results on ALL-SI cascade solar cells, 
10:18145 (J;US) 
Computerized Simulation 
Computer results on ALL-SI cascade solar cells, 
10:18145 (J;US) 


Strained superlattice, quantum well, multijunction photovoltaic 
cell, 10:18146 (J; US) 
CASINGS 
See COVERINGS 
CASKS 
Impact Tests 
Structural code benchmarking for the analysis of impact 
response of nuclear material shipping casks, 10:18848 (R;US) 
Structural code benchmarking: impact response resulting from 
the regulatory nine-meter drop, 10:18852 (R;US) 
CATALYSTS 
Aging 


Combined processing of coal and heavy resids. Progress 
report, October 16, 1984-January 15, 1985, 10:17830 (R;US) 


Preparation 
Catalyst and reactor development for a liquid phase Fischer- 
Tropsch process. Quarterly technical progress report, 1 
October 1983-31 December 1983, 10:18080 (R;US) 
Preparation and evaluation of advanced electrocatalysts for 
phosphoric acid fuel cells. Final report, 10:18546 (R;US) 
Evaluations 


Hydrotreatment of nondeashdebtoal-derived residuum: catalyst 
comparison (Shell 324m, Shell 424, Shell 317 and Amocat 
1c), 10:17832 (R;US) 


December 1984, 10:18082 (R;US) 
Density 
Combined processing of coal and heavy resids. Progress 
report, October 16, 1984-January 15, 1985, 10:17830 (R;US) 
Electronic Structure 
Surface electronic properties study of catalytic effectiveness 
and poisoning in fuel synthesis. Final report (Nickel/copper 
and ruthenium/copper systems), 10:18806 (R;US) 
Particle Size 
Coprocessing of coal and heavy petroleum crudes and residua: 
a solvent evaluation and a parametric study, 10:17800 (R;US) 
Performance Testing 
Catalyst and reactor development for a liquid phase Fischer- 
Tropsch process. Quarterly technical progress report, 1 
October 1983-31 December 1983, 10:18080 (R;US) 
Micelle-derived catalysts for extended Schulz-Flory. Technical 
progress report, October 1, 1984-December 31, 1984, 
10:18081 (R;US) 
PH Value 
Correlation of zeolite ZSM-5 acid strength with catalytic 
activity and selectivity. Final report, 10:18787 (R;US) 


Specificity 
Catalyst and reactor development for a liquid phase Fischer- 
Tropsch process. Quarterly technical progress report, 1 
October 1983-31 December 1983, 10:18080 12080 (R:US) 
Correlation of zeolite ZSM-5 acid with catalytic 
activity and selectivity. Final report, 10:18787 (R;US) 


CATHODES 


Chemical 
conductivity decrease in porous NiO cathodes 
ee ae ee 


Electronic conductivity decrease in porous NiO cathodes 
a aes ee 
Performance 


Electronic conductivity decrease in porous NiO cathodes 
Se ne Ceara 
CAVITIES 


Two-dimensional thermodynamic model (second stage) of in 
situ underground coal gasification of eastern thin-seam coals, 
10:17810 (R;US) 

CEA (ANTIGEN) 
See CARCINOEMBRYONIC ANTIGEN 
CELL CONSTITUENTS 


See also CELL MEMBRANES 
CELL WALL 


PLASMIDS 
Photosensitivity 
Photosensitization of biomolecules in vivo, 10:19257 (BA;US) 
CELL CYCLE 
Biological Radiation Effects 
Combined action of thermal neutron irradiation and boron-10- 
amino acid analogs on a solid experimental tumor (EO771 
C57 B1/6J), 10:19193 (RA;US) 
CELL GROWTH (ANIMAL) 
See ANIMAL CELLS 
CELL GROWTH (PLANT) 
See PLANT CELLS 
CELL KILLING 
Radioinduction 
effect of the '°B(n,a)’Li reaction and its simulation 
by Monte Carlo calculations, 10:19195 (RA;US) 
Cure of malignant melanoma by single thermal neutron capture 
treatment using compounds: 
'B/melanogenesis interaction to in vitro/in vivo 
codilUieheaneh daaienth qemtieiaed eaaten 10:19187 
(RA;US) 
Neutron capture using boronated polyclonal and monoclonal 
antibodies, 10:19188 (RA;US) 
Synthesis and biological activity of a 
pyrimidine nucleoside, 10:18837 (RA;US) 
Testing boron-containing estrogens on human breast cancer 
cells in a neutron beam, 10:19186 (RA;US) 
CELL MEMBRANES 


Morphological Changes 
Le ee 
membrane of isolated after freeze-induced 
dehydration, 10:19232 (J;US) 


Permeability 
maydis T toxin increased membrane 
to Ca* in susceptible corn mitochondria, 
10:19182 (J;US) 
CELL WALL 
Biological Stress 
Capacity for acid-induced wall loosening as a factor in the 
control of Avena coleoptile cell elongation, 10:19243 (J;GB) 
Chemical Composition 
Effect of submergence on the cell wall of deep- 
water rice internodes, 10:19131 (J;US) 
Structure 


Raman microprobe evidence for lignin orientation in the cell 
walls of native woody tissue, 10:19129 (J;US) 
CELLS (ANIMAL) 
See ANIMAL CELLS 
CELLS (ELECTROLYTIC) 
See ELECTROLYTIC CELLS 
CELLS (IMMOBILIZED) 





Anaerobic Digestion 
Autohydrolysis of organic residues to increase biodegradability 
to methane, 10:18116 oe 
Biotechnology of anaerobic digestion, 10:18119 (RA;US) 
Pure starter culture, 10:18123 (RA;US) 


Biodegradation : : 
Autohydrolysis of organic residues to increase biodegradability 
to methane, 10:18116 (RA;US) 


Electrochemistry 
Biomass electrochemistry, 10:18117 (RA;US) 
CEMENTS 


Calorimetry 
Calorimetric examination of hydrofracture grouts, 10:17983 
(R;US) 


Calorimetric examination of hydrofracture grouts, 10:17983 

(R;US) 
Waste-Rock Interactions 

Activity diagrams for calcium/hydrogen, sodium/hydrogen, 
and potassium/hydrogen, and H,SiO, and their relation to 
reactions in systems containing radioactive waste forms, 
cement, and rock in the presence of water, 10:18053 
(BA;US) 

CENTRAL HEATING PLANTS 


Design 
Technical- and economical ions and environmental 
evaluations of a 8MW coal-fired fluidized bed plant 
projected at Blindern, University of Oslo (Norway), 
10:18293 (R;NO;In Norwegian) 
Economic Analysis 
Straw as fuel in district heating plants, 10:18290 (R;NO;In 
Norwegian) 


Energy Consumption 
Technical- and economical ions and environmental 
evaluations of a 8MW coal-fired fluidized bed plant 
at Blindern, University of Oslo (Norway), 


projected 
10:18293 (R;NO;In Norwegian) 
PO 


DOE's test facility at Sandia Laboratories. 
Solar Reflectors 
Redirector design for horizontal target plane 
applications at the Central Receiver Test Facility, 10:18249 
(R;US) 


Brayton Cycle Power Systems 
Small central receiver Brayton cycle study, 10:18900 (RA;US) 


Assessment of a solid particle receiver for a high 
solar central receiver system, 10:18251 (R;US) 
Preliminary design of a solar central receiver system for 
repowering the Saguaro Power Plant, 10:18181 (RA;US) 


Economics 
Solar Central Receiver Repowering Program review, 10:18179 
(RA;US) 
Particles 


Assessment of a solid particle receiver for a high tem 
solar central receiver system, 10:18251 (R;US) 
Technclogy Assessment 
Solar Central Receiver Repowering Program review, 10:18179 
(RA;US) 
Thermal Analysis 
Assessment of a solid particle receiver for a high temperature 
solar central receiver system, 10:18251 (R;US) 
CENTRIFUGAL PUMPS 
Mathematical Models 
Mathematical models for centrifugal pumps. Pt. 1, 10:18595 
(R;DK;In Danish) 
Mathematical models for centrifugal pumps. Pt. 2, 10:18596 
(R;DK;In Danish) 
Mathematical models for centrifugal pumps. Pt. 3, 10:18597 
(R;DK;In Danish) 
CENTRIFUGES 


Measurement of 


ground shock in explosive centrifuge model 
tests, 10:19038 (R;US) 
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CERAMIC MELTERS 
Gaseous Wastes 
Advances in high-level waste vitrification effluent treatment, 
10:18011 (J;US) 
Off-Gas Systems 
Advances in high-level waste vitrification effluent treatment, 
10:18011 (J;US) 
CERAMICS 
Brazing 
Indirect brazing of structural ceramics for uncooled diesels, 
10:18690 (R;US) 


Drying 
Drying with heat pumps, 10:18608 (TJ;GB) 


Leaching 
Role of Eh in nuclear waste form dissolution, 10:18017 (J;US) 
Materials Testing 
Screening ceramic materials for intense radiant heat 
applications, 10:18250 (R;US) 
Redox Potential 
Role of Eh in nuclear waste form dissolution, 10:18017 (J;US) 
Temperature Effects 
Screening ceramic materials for intense radiant heat 
applications, 10:18250 (R;US) 
Uses 
Ceramic technology for advanced heat engines project, 
10:18612 (R;US) 
CERIUM 128 
High Spin States 
High spin states in '**Ce, 10:19465 (J;US) 
CERIUM BASE ALLOYS 
Phase Transformations 
Structural studies at csr pressures and reduced 
temperatures tron radiation: application to 
CesLa:Th, 10:18638 (RA;US) 
CERIUM COMPOUNDS 
See also CERIUM FLUORIDES 
Energy-Level Transitions 
Trivalent cerium coped crystals as tunable laser systems: two 
bad apples, 10:18864 (R;US) 
Solid State Lasers 
Trivalent cerium 
bad apples, 10:18864 (R;US) 


as tunable laser systems: two 


Spectra 
Trivalent cerium coped crystals as tunable laser systems: two 
bad apples, 10:18864 (R;US) 
CERIUM FLUORIDES 
Phase Transformations 
In situ high-pressure transformation studies on monoclinic 
CrF; and ZrOz, 10:18692 (RA;US) 
CERIUM IONS 
Emission Spectra 
Free-ion spectra of interest to solid and solution 
spectroscopists, 10:19326 (R;US) 
Energy-Level Transitions 
Two-photon absorption spectroscopy of the trivalent cerium 
ion in calcium fluoride, 10:19311 (R;US) 
CERN 


Status of event selection processors at CERN, 10:18936 
(RA;US) 
CERN AG SYNCHROTRON 
See CERN PS SYNCHROTRON 
CERN Il SYNCHROTRON 
See CERN SPS SYNCHROTRON 
CERN LINAC 
Ion Beams 
Heavy ion replacement for the first tank of the Old CERN 
Linac, 10:18924 (R;DE) 
CERN PS SYNCHROTRON 
Shower Counters 
Plastic streamer tube calorimeters, 10:19000 (RA;US) 
CERN SPS SYNCHROTRON 
Data Acquisition Systems 
UAI data-acquisition system, 10:18937 (RA;US) 
Drift Chambers 
UAI central detector, 10:18972 (RA;US) 
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Planning 
Experiments with light ions at the CERN Super Proton 
Synchrotron, 10:18934 (R;US) 
Ton Beams 
Experiments with light ions at the CERN Super Proton 
Synchrotron, 10:18934 (R;US) 
Ton Sources 
Experiments with light ions at the CERN Super Proton 
Synchrotron, 10:18934 (R;US) 
Shower Counters 
UA2 central calorimeter, 10:18996 (RA;US) 
CERRO PRIETO GEOTHERMAL FIELD 
Reservoir Rock 
Acoustic and electrical properties of Mexican geothermal rock 
samples, 10:18265 (R;US) 
CESIUM 


Adsorption 
Kinetics of the of radionuclides on tuff from Yucca 
Mountain, 10:18019 - US) 


10:19273 (R;US) 


Nonequilibrium sorptive behavior of cobalt, cesium, and 
strontium on Bandelier Tuff: experiments and analysis, 
10:19273 (R;US) 

Ton-Atom Collisions 

Polarization of stable and radioactive noble gas nuclei by spin 

exchange with laser pumped alkali atoms, 10:19295 AUS) 
Leaching 
Polyphase ceramic and glass-ceramic forms for i 
ICPP high-level nuclear waste, 10:18028 (BA;US) 
Rotational States 
imental determination of the spin-rotation coupling 
constant in the Cs'°Xe and K'*Xe molecules, 10:19298 
(RA;US) 
Spin Orientation 
imental determination of the spin-rotation coupling 
constant in the Cs**°Xe and K'°Xe molecules, 10:19298 
(RA;US) 
CESIUM 114 
Beta-Plus Decay 

Beta-delayed particle emission from neutron-deficient 

10:19460 (R;DE) 
CESIUM 116 
Beta-Plus Decay 

Beta-delayed —: emission from neutron-deficient 
tellurium, iodine, xenon, cesium and barium isotopes, 
10:19460 (R;DE) 


CESIUM 135 
Diffusion 
Prediction of waste performance in a geologic repository, 
10:18026 (J;US) 
Mass Transfer 
Prediction of waste performance in a geologic repository, 
10:18026 (J;US) 
137 


Concentration 
Environmental effects research. Environmental Research 
Division annual report, January-December 1983. Part 3, 
10:19224 (R;US) 
STORAGE RING 
Maultiwire Proportional Chambers 
Design and performance of the CLEO dE/dx system, 10:18981 
(RA;US) 
CFU 
Limited to colony formation on spleen. 
Radiation Effects 


of cultured normal human mammary epithelial cells 
to X rays, 10:19210 (J;US) 


CHEMICAL REACTIONS 
Monte Carlo Method 


CHARCOAL 


Charcoal as an alternative energy source. Briquetting of 
charcoal, 10:18093 (R;NO;In Norwegian) 
CHARGED PARTICLES 
ee ee particles listed below, see also 
list under ELEMENTARY PARTICLES. 
si Aa PARTICLES 


Energy Losses 
Density effect for the ionization loss of charged particles in 
various substances, 10:19506 (J;US) 
CHARGED-PARTICLE ACTIVATION 


Charge distributions of molecule fragments after traversing 
through thin solid targets, 10:19501 (RA;DE;In German) 
Delta Function 
Wake fields and wake field acceleration, 10:19505 (R;US) 
CHARM PARTICLES 
Particle Production 
Heavy quark production processes in QCD, 10:19377 (R;US) 
CHARPAK CHAMBERS 
See MULTIWIRE PROPORTIONAL CHAMBERS 
CHARS 
Chemical Reactions 
Freeboard reactions in fluidized coal combustion, 10:17887 
(R;US) 
CHEMICAL EXPLOSIONS 
Cavities 
Measurement of ground shock in explosive centrifuge model 
tests, 10:19038 (R;US) 
Ground Motion 


Empirical development of ground acceleration, velocity, and 
displacement for accidental explosions at J5 or the proposed 
Engineering 


large altitude rocket cell at Arnold 
Development Center, 10:19036 (R;US) 

Measurement of ground shock in explosive centrifuge model 
tests, 10:19038 (R;US) 

Underground Explosions 

Measurement of ground shock in explosive centrifuge model 

tests, 10:19038 (R;US) 
CHEMICAL EXPLOSIVES 
See also TATB 


Compatibility 
Compatibility of anhydride cured epoxies with 
hexanitroazobenzene (HNAB) and hexanitrostilbene (HNS), 
10:19035 (R;US) 


CHEMICAL 


Chemicals from biomass, 10:18085 earn 
CHEMICAL HEAT PIPES 
Cost 
Performance and cost of energy transport and storage systems 
for dish applications using reversible chemical reactions, 
10:18177 (R;US) 


Performance and cost of energy transport and storage systems 
for dish applications using reversible chemical reactions, 
10:18177 (R;US) 

CHEMICAL HEAT PUMPS 
Efficiency 


Increased power output and resonance effects in a thermal 
engine driven by a first or second order model reaction, 
10:18490 (J;US) 

CHEMICAL PLANTS 


Standard operating procedures for fluorine plant and 
equipment Materials), 10:18847 (E;US) 
CHEMICAL REACTION KINETICS 
Monte Carlo Method 
H + He reaction barrier: A fixed-node quantum Monte Carlo 
study, 10:18791 (J;US) 
CHEMICAL REACTIONS 
See also DENITRIFICATION 
DESULFURIZATION 





correlations in nonequilibrium 
master-equation description, 10:19351 (J;US) 
Mathematical Models 


Irreversible immobile random adsorption of dimers, trimers, ... 


CHEMICAL 
Construction 
Kinetic model development for low-rank coal liquefaction. 
Progress report, October 1, 1983-March 31, 1984, 10:17804 
(RUS) 


Catalyst and reactor development for a liquid phase Fischer- 
technical 


Tropsch process. Quarterly progress report, 1 
October 1983-31 December 1983, 10:18080 (R;US) 

Kinetic model development for low-rank coal liquefaction. 
Progress report, October 1, 1983-March 31, 1984, 10:17804 
(R;US) 


on 2D lattices, 10:18793 (J;US) 
REACTORS 


See PIGMENTS 
CHEMISTRY (WATER) 

See WATER CHEMISTRY 
CHERENKOV COUNTERS 


Efficiency 
Estimating the photoelectron yield and the resultant 
inefficiency of a photomultiplier-based detector, 10:19010 
G;NL) 
Performance 


HRS Cerenkov counters, 10:18990 (RA;US) 
Preparation of silica aerogel and its application in the TASSO 
Cerenkov counters, 10:18989 (RA;US) 


Photomultipliers 
Estimating the yield and the resultant 
inefficiency of a photomultiplier-based detector, 10:19010 
G;NL) 
Silica Gel 
Preparation of silica aerogel and its application in the TASSO 
Cerenkov counters, 10:18989 (RA;US) 
CHERENKOV DETECTORS 
See CHERENKOV COUNTERS 
CHICKENS 
Bone Marrow Cells 
Cellular composition of the bone marrow in the chicken. II. 
Effect of age and the influence of the bursa of Fabricius on 
the size of cellular compartments, 10:19259 (J;US) 
Viral Diseases 
Cellular homologs of the avian erythroblastosis virus erb-A 
and erb-B genes are syntenic in mouse but asyntenic in man, 
10:19135 (;US) . 
HAMSTER OVARY CELLS 
See CHO CELLS 
CHIRAL SYMMETRY 
Symmetry Breaking 
Modern test of chiral anomalies, 10:19402 (R;US) 
CHLAMYDOMONAS 
Metabolism 
Fermentative metabolism of Chlamydomonas reinhardtii, 
10:19143 (J;US) 


on the dissociative electron attachment 
to CCIF; and C,Fe , 10:19332 (J;US) 
CHLORINATED AROMATIC 
Detection 
of a field method for measuring PCBs in oil. 
Final report, 10:18298 (R;US) 
Concentration 


Mined land reclamation using polluted urban navigable 
waterway sediments. II. Organics, 10:19088 (J;US) 
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Autoionization 

Eigenchannel quantum-defect theory of open-shell atoms. I. 
Autoionization resonances and eigenphase shifts of chlorine, 
10:19335 (J;US) 

Rydberg States 

Eigenchannel quantum-defect theory of open-shell atoms. I. 
Autoionization resonances and eigenphase shifts of chlorine, 
10:19335 (J;US) 

Eigenchannel quantum-defect theory of open-shell atoms. II. 
Calculation of 3p*( *P)ns Rydberg spectra of the chlorine 
atom, 10:19336 (J;US) 

Scanning Electron Microscopy 
Quantitative analysis of the elements in mineral constituents of 
coal samples with the aid of energy dispersive X-ray analysis 
combined with scanning electron microscopy, 10:17850 
(R;NL;In Dutch) 
X-Ray Detection 
Quantitative analysis of the elements in mineral constituents of 
coal samples with the aid of energy dispersive X-ray analysis 
combined with scanning electron microscopy, 10:17850 
(R;NL;In Dutch) 
CHLORINE 35 REACTIONS 
Reactions 


Timescale for projectile breakup into coincident heavy 
fragments, 10:19466 (R;US) 
CHLORINE CHLORIDES 


See CHLORINE 
CHLORINE IODIDES 
See IODINE CHLORIDES 
CHLORINE IONS 
Ton-Atom Collisions 
Quasimolecular transition energies from interference structures 

in the i X-radiation and K-K vacancy transfer 
probabilities (12.6 MeV, 16.4 MeV, 2.5 MeV, and 5.0 MeV), 
10:19319 (RA;DE;In German) 

2-CHLORO-1,3-BUTADIENE 


Photophysical studies of photosynthetic pigments, 10:18106 
(RA;US) 


Photophysical studies of photosynthetic pigments, 10:18106 
(RA;US) 

Photopotential generation by photosystem I-mediated and 
proflavine-catalyzed photoreduction of methyl viologen, 
10:18827 (J;NL) 

CHLOROPRENE 
See NEOPRENE 
CHLORPROMAZINE 
Chemical Preparation 

Cure of malignant melanoma by single thermal neutron capture 
treatment using melanoma-seeking compounds: 
1©B/melanogenesis interaction to in vitro/in vivo 
radiobiological analysis to preclinical studies, 10:19187 
(RA;US) 

Oxidation 


Chemical behavior of SO3~ and SO;~ radicals in aqueous 
solutions (Pulsed irradiation), 10:18830 (J;US) 


In vitro and in vivo studies in boron neutron capture therapy 
of malignant melanoma, 10:19194 (RA;US) 
CHO CELLS 
Mutations 
Mutagenicity and cytotoxicity of dimethyl and monomethyl 
sulfates in the CHO/HGPRT system, 10:19251 (J;US) 


genotoxic effects of the cooked-food-related 
mutagens Trp-P-2 and IQ in bacteria and cultured 
mammalian cells, 10:19250 (J;NL) 
Survival Curves 


Interaction of hyperthermia and cytotoxic agents, 10:19260 
GUS) 





CHOLESTEROL 


Scattering 
I. nde A-to-Z transitions and DNA B-to-Z transitions. II. 
intensity differential scattering of cholesteric liquid 
Scyotala, 1091908 (RUS) 
IROSARCOMAS 


Antiferromagnetism 
Magnetic excitations in chromium. II, 10:18665 (J;US) 
Collective Excitations 
Magnetic excitations in chromium. II, 10:18665 (J;US) 
Concentration 


Ecological 
Mined land reclamation using polluted urban navigable 
waterway sediments. I. Trace metals, 10:19087 (J;US) 
Structure 


Photoelectron spectroscopy studies of Cr(001) surface 
ferromagnetism and near-surface antiferromagnetism, 
10:18656 (R;US) 


Magnetic Properties 
Magnetic excitations in chromium. II, 10:18665 (J;US) 
spectroscopy studies of Cr(001) surface 
ism and near-surface anti 


ferromagnetism 
10:18656 (R;US) 
Oxidation 


Mechanisms of the oxidation of metals and alloys. 
report, July 1, 1983-June 30, 1984, 10:18637 (R;US) 


Kinetic evaluation of propyne surface diffusivity on silica- 
alumina-supported chromium(VI) using positron annihilation 
surface detection, 10:18813 (J;US) 

Quantitative Chemical 

Determination of the major elements and trace metals tt 

in bitumen from several tar sand deposits, 10:17952 (R;US) 
Sulfidation 
Mechanisms of the oxidation of metals and alloys. 
report, July 1, 1983-June 30, 1984, 10:18637 (R;US) 
CHROMIUM ALLOYS 
See also STAINLESS STEELS 
Resistance 


Corrosion of type 316 stainless steel, path A PCA, and 12 Cr-1 
MoVW steel in thermally convective lithium, 10:19609 
(RA;US) 

Crystal Doping 

Helium doping of a vanadium alloy by a modified tritium trick, 

10:19600 (RA;US) 
Ion Implantation 

Helium doping of a vanadium alloy by a modified tritium trick, 

10:19600 (RA;US) 


Influence of composition on the microstructural evolution and 
mechanical properties of irradiated Fe-Ni-Cr ternaries. Draft, 
10:18650 (R;US) 

of the EBR-II AD-2 ferritics irradiation experiment, 
10:19593 (RA;US) 


Microstructure 
Evaluation of ferritic alloy Fe-2-1/4Cr-1Mo after neutron 
irradiation: 


microstructural development, SS 
Influence of composition on the microstructural evol 


mechanical 
10:18650 (R;US) 


Mechanisms of the oxidation of metals and alloys. Progress 
report, July 1, 1983-June 30, 1984 (Fe-25 wt % Cr), 10:18637 
(R;US) 

Physical Radiation Effects 
t of austenitic steels for fast induced-radioactivity 


decay, 10:19598 (RA;US) 
Elevated-temperature tensile of 9 Cr-1 MoVNb steel 
irradiated in the EBR-II AD-2 experiment, 10:18634 


(RA;US) 
Evaluation of ferritic alloy Fe-2-1/4Cr-1Mo after neutron 
irradiation: microstructural development, 10:19605 (RA;US) 
Summary of the EBR-II AD-2 ferritics irradiation experiment, 
10:19593 (RA;US) 


behavior of manganese - bearing steel AISI 216, 
10:18631 (RA;US) 
Swelling of V-15Cr-STi alloy on single- and dual-ion 
irradiation, 10:19599 (RA;US) 


Radioactivity 
Development of austenitic steels for fast induced-radioactivity 
decay, 10:19598 (RA;US) 


of the oxidation of metals and alloys. Progress 
report, July 1, 1983-June 30, 1984 (Fe-25 wt % Cr), 10:18637 
(R;US) 


behavior of manganese - bearing steel AISI 216, 
10:18631 (RA;US) 
Swelling of V-15Cr-STi alloy on single- and dual-ion 
irradiation, 10:19599 (RA;US) 


Tensile Properties 
tensile properties of 9 Cr-1 MoVNb steel 


irradiated in the EBR-II AD-2 experiment, 10:18634 
(RA;US) 
CHROMIUM OXIDES 
Sintering 


Test and modeling for sintering theory. Progress 
January 1-December 30, 1984, 10:18696 (R;US) 
CHROMIUM-MOLYBDENUM STEELS 
Corrosion 
Corrosion of structural alloys in flowing Pb-17Li environment, 
10:19611 (RA;US) 


Characterizing thermal and mechanical investigations on a 
martensitic 12% Cr-steel with niobium and reduced nitrogen 
content, 10:18653 (R;DE;In German) 


Hydrogen-induced ductility losses in the heat-affected zone of 
HT 9 weldments, 10:18636 (RA;US) 


Fracture 
Characterizing thermal and mechanical investigations on a 
martensitic 12% Cr-steel with niobium and reduced nitrogen 
content, 10:18653 (R;DE;In German) 
Influence of step austenitizing treatment on the toughness and 
cms ductile of hydrogen charged HT-9, 10:19606 
(RA;US) 


Heat Treatments 
thermal and mechanical investigations on a 
martensitic 12% Cr-steel with niobium and reduced nitrogen 
content, 10:18653 (R;DE;In German) 


content, 10:18653 (R;DE;In German) 
Radiation Effects 


Physical 
Elevated-temperature tensile properties of irradiated 21/4 Cr-1 
Mo steel, 10:18679 (J;NL) 
Tensile Properties 
thermal and mechanical investigations on a 
martensitic 12% Cr-steel with niobium and reduced nitrogen 
content, 10:18653 (R;DE;In German) 

Influence of step austenitizing treatment on the toughness and 
tensile ductility of hydrogen charged HT-9, 10:19606 
(RA;US) 

CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 
CHROMOSOMAL ABERRATIONS 
See also SISTER CHROMATID EXCHANGES 
Radioinduction 


Poly(ADP-ribose) and the response of cells to ionizing 
ane ae 
Possible mechanism for chemical induction of chromosome 
aberrations in male meiotic and postmeiotic germ cells of 
mice, 10:19215 (J;CH) 
CHROMOSOME ABERRATIONS 
See CHROMOSOMAL ABERRATIONS 
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CIRCULAR POINT COLLECTO) 
aioe 
CLADDING-FUEL INTERACTIONS 
See FUEL-CLADDING INTERACTIONS 
CLAMS 


Sampling 
Fate of polyaromatic hydrocarbons in an intertidal sediment 
eee ee 
(mollusca: ) and Abarenicola 
), 10:19254 (J;GB) 


CLEAN WATER ACT 
Prior to April 1980, FEDERAL WATER POLLUTION 
CONTROL ACT was used to index this concept. 
Manuals 
Section 402 handbook: guidelines for screening National 
Pollutant Discharge Elimination System permits, 10:18507 


Intercomparison of radiation codes in climate models 
(ICRCCM), 10:19054 (R;US) 

Time-dependence of CO:-induced climate change, 10:19043 
(R;US) 


and Sealing for the Waste Isolation Pilot 
Past (WIP, 10:18004 (R;US) 
Performance 
Plugging and Sealing Program for the Waste Isolation Pilot 
Plant (WIPP), 10:18004 (R;US) 
CLOTHES DRYERS 
Solar Heating 
[Solar clothes dryer and wastewater heat exchanger]. Final 
report, 10:18227 (R;US) 
CLOUD CHAMBERS 
Design 
Pees St cengueins aneek eae o 
PIXE; concept for the construction of a through-flow 
diffusion cloud chamber, 10:18957 (RA;DE;In German) 
CLOUDS 
Limited to clouds in the earth » for interstellar clouds 
see COSMIC DUST or COSMIC GASES. 


Atmospheric Chemistry 
Gas- and aqueous-phase chemistry of HO: in liquid water 
clouds, 10:19055 (J;US) 
Water Chemistry 
Gas- and aqueous-phase chemistry of HO: in liquid water 
clouds, 10:19055 (J;US) 
CLUSTERS (FUEL ELEMENTS) 
See FUEL ELEMENT CLUSTERS 


Analysis 
On-line coal analysis, 10:17852 (RA;US) 
Ash Content 
Chemical coal cleaning process and costs refinement for coal- 
water slurry manufacture. Monthly report, 10:17878 (R;US) 
Ashes 
Fundamental studies of the mechanisms of slag deposit 
formation. Quarterly report, September 1-November 30, 
1984, 10:17857 (R;US) 
Binding Energy 
Uses of dielectric spectra and immersional calorimetry in the 
characterization of low-rank coals, 10:17851 (R;US) 


varying quality (Report 
contract 7220-EB/313), 10:17835 (R;XE;In French) 


By-Products 
Production of fuels and chemicals from coal and natural gas 
(Denmark), 10:17849 (RA;DK;In Danish) 
Calorific Value 
Calorific losses and self-heating of stored coal: results of 
research 1981-1982, 10:17883 (R;NL;In Dutch) 


Quarterly report, July-September 1983. Draft, 10:17879 
(R;US) 


Chemical Analysis 
Coal flowmeter development, 10:19023 (RA;US) 
Chemical Composition 
Combustion and fuel characterization of coal-water mixtures. 
Quarterly report, July-September 1983. Draft, 10:17879 
(R;US) 
Fundamental studies of the mechanisms of slag deposit 
formation. Quarterly report, September 1-November 30, 
1984, 10:17857 (R;US) 


Chemistry 
Reaction calorimetry for coal chemistry and catalysis. 
ly report, November 1, 1984-January 31, 1985, 
10:17854 (R;US) 
Classification 
High-sulfur coal research at the STUC Coal Technology 
Laboratory. Quarterly report, October 1-December 31, 1984, 
10:17799 (R;US) 


Cleaning 
Chemical coal cleaning process and costs refinement for coal- 
water slurry manufacture. Monthly report, 10:17878 (R;US) 
Coal cleaning technology, 10:17846 (B;US) 
Development of a microwave coal cleaning process. Technical 
progress report, September-November 1984, 10:17881 (R;US) 


Combined system of preheating and stamp-charging for the 
production of blast furnace coke in horizontal chamber 
ovens using blends of varying quality (Report on ECSC 
contract 7220-EB/313), 10:17835 (R;XE;In French) 

Combustion 

Information on the EFP-project coal-combustion, 10:17897 
(R;DK) 

Laser diagnostics of coal combustion systems. Technical 
progress report, 10:17892 (R;US) 

i heater module, Phase II. Volume III. Final 
February 1980-November 1983, 10:18282 (R;US) 
Combustion Products 

Solid residues from coal use: disposal and utilisation, 10:17867 

(R;GB) 


Comminution 
High-sulfur coal research at the SIUC Coal Technology 
Laboratory. Quarterly report, October 1-December 31, 1984, 
10:17799 (R;US) 


Comparative Evaluations 
Uses of dielectric spectra and immersional calorimetry in 
characterization of low-rank coals, 10:17851 (R;US) 
Crushing 
Coal pretreatment for two stage liquefaction. Quarterly report, 
October 1-December 31, 1984, 10:17880 (R;US) 


Variation of structure and chemical ing of some different 
steam coals from different continents, 10:17861 (R;SE;In 
Swedish) 


Combustion and fuel characterization of coal-water mixtures. 
Quarterly report, April-June 1983. Draft, 10:17891 (R;US) 


High-sulfur coal research at the SIUC Coal Technology 
Laboratory. ly report, October 1-December 31, 1984, 
10:17799 (R;US) 


Desulfurization 
High-sulfur coal research at the SIUC Coal Technology 
Laboratory. ly report, October 1-December 31, 1984, 
10:17799 (R;US) 
Variation of structure and chemical of some different 
steam coals from different continents, 10:17861 (R;SE;In 
Swedish) 
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Dielectric Properties 
Uses of dielectric spectra and immersional calorimetry in the 
characterization of low-rank coals, 10:17851 (R;US) 
Energy Consumption 
Monthly Energy Review, November 1984, 10:18545 (R;US) 


Exports 
Monthly Energy Review, November 1984, 10:18545 (R;US) 
Fluidized-Bed Combustion 
Freeboard reactions in fluidized coal combustion, 10:17887 
(R;US) 
Solid residues from coal use: disposal and utilisation, 10:17867 
(R;GB) 
Fiuidized-Bed Combustors 
Coal-fueled fluidized bed - the present situation, development 
prospects and limitations (Denmark), 10:17895 (RA;DK;In 
Danish) 
Heat Treatments 
Combined ae of preheating and stamp-charging for the 
production of blast furnace coke in horizontal chamber 
ovens using blends of quality (Report on ECSC 
contract 7220-EB/313), 10:17835 (R;XE;In French) 


Heating 
A model for the spontaneous heating of coal, 10:17860 (R;NL) 


Coal-slurry pipelines: eminent domain and water issues, 
10:17884 (J;US) 


Hydrogenation 
Combined processing of coal and heavy resids. Progress 
report, October 16, 1984-January 15, 1985, 10:17830 (R;US) 
Coprocessing of coal and heavy petroleum crudes and residua: 
a solvent evaluation and a parametric study, 10:17800 (R;US) 


Imports 
Monthly Energy Review, November 1984, 10:18545 (R;US) 


Chemical coal cleaning process and costs refinement for coal- 
water slurry manufacture. Monthly report, 10:17878 (R;US) 
High-sulfur coal research at the SIUC Coal Technology 
Laboratory. Quarterly report, October 1-December 31, 1984, 
10:17799 (R;US) 


Market 
Nonpremium fuel markets in UK industry: prospects for coal, 
10:17900 (R;GB) 
Prospects for US coal exports to Western Europe, 10:17901 
(R;GB) 


Dependence of liquefaction behavior on coal characteristics. 
Part VII. Synergistic effects in the liquefaction of coal 
blends. Final technical report, March 1981-February 1984, 
10:17829 (R;US) 


Coal-oil mixture combustion technology, 10:17899 (B;US) 
Moisture 
Coal flowmeter development, 10:19023 (RA;US) 
Multi-Element Analysis 
Quantitative analysis of the elements in mineral constituents of 
coal samples with the aid of energy dispersive X-ray analysis 
combined with scanning electron microscopy, 10:17850 
(R;NL;In Dutch) 
NMR Spectra 
Solid state NMR methods for coal science. Progress 
October 1, 1983-December 31, 1984, 10:17856 (R;US) 
Oxidation 
Calorific losses and self- of stored coal: results of 
research 1981-1982, 10:17883 (R;NL;In Dutch) 
High-sulfur coal research at the SIUC Coal Technology 
. Quarterly report, October 1-December 31, 1984, 
10:17799 (R;US) 
The role of microorganisms in the it of the process 
of self-heating of coal, 10:17862 (R;NL;In Dutch) 


Production of fuels and chemicals from coal and natural gas 
(Denmark), 10:17849 (RA;DK;In Danish) 


Coal pretreatment for two stage liquefaction. Quarterly report, 
October 1-December 31, 1984, 10:17880 (R;US) 
Prices 
Coal-oil mixture combustion technology, 10:17899 (B;US) 


Procurement 
Combustion and fuel characterization of coal-water mixtures. 
Quarterly report, October-December 1983. Draft, 10:17890 


US) 
Combustion and fuel characterization of coal-water mixtures. 
Quarterly report, April-June 1983. Draft, 10:17891 (R;US) 


Monthly Energy Review, November 1984, 10:18545 (R;US) 
Reduction 


High-sulfur coal research at the SIUC Coal Technology 
Laboratory. Quarterly report, October 1-December 31, 1984, 
10:17799 (R;US) 

Scanning Electron Microscopy 

Variation of structure and chemical of some different 
steam coals from different continents, 10:17861 (R;SE;In 
Swedish) 

Separation Processes 

Coal pretreatment for two stage liquefaction. Quarterly report, 

October 1-December 31, 1984, 10:17880 (R;US) 


spontaneous heating of coal, oe 
of stored coal: results 
research 1981-1982, 10:17883 osamDeae 
The role of microorganisms in the of the process 
of self-heating of coal, 10:17862 (R;NL;In Dutch) 
Structural Chemical Analysis 
Variation of structure and chemical of some different 
steam coals from different continents, 10:17861 (R;SE;In 
Swedish) 
Sulfar Content 
Chemical coal cleaning process and costs refinement for coal- 
water slurry manufacture. Monthly report, 10:17878 (R;US) 
Washing 
Combustion and fuel characterization of coal-water mixtures. 
Quarterly report, July-September 1983. Draft, 10:17879 
(R;US) 


Combustion and fuel characterization of coal-water mixtures. 
Quarterly report, April-June 1983. Draft, 10:17891 (R;US) 
Wetting Heat 
Uses of dielectric spectra and immersional calorimetry in the 
characterization of low-rank coals, 10:17851 (R;US) 
COAL BURNING APPLIANCES 
Drying 
Registration and characterization of emission and 
environmental burden of coal fired grass and 
greenfodderdryers, 10:17871 (R;NL;In Dutch) 


Registration and characterization of emission and 
environmental burden of coal fired grass and 
greenfodderdryers, 10:17871 (R;NL;In Dutch) 

COAL FINES 


Coal fines consolidation (269 references), 10:17877 (R;US) 


Briquetting 
Coal fines consolidation (269 references), 10:17877 (R;US) 
Combustion 
Combustion and fuel characterization of coal-water mixtures. 
Quarterly report, July-September 1983. Draft, 10:17879 
(R;US) 


Combustion and fuel characterization of coal-water mixtures. 
Quarterly report, April-June 1983. Draft, 10:17891 (R;US) 


Coal fines consolidation (269 references), 10:17877 (R;US) 
Flotation 
Combustion and fuel characterization of coal-water mixtures. 
Quarterly report, July-September 1983. Draft, 10:17879 
(R;US) 
Nuclear Magnetic Resonance 
Coal flowmeter development, 10:19023 (RA;US) 
Particle Size 
Combustion and fuel characterization of coal-water mixtures. 
Quarterly report, October-December 1983. Draft, 10:17890 
(R;US) 


Pelletizing 
Coal fines consolidation (269 references), 10:17877 (R;US) 





COAL FINES 
Pneumatic Transport 


Pneumatic Transport 
Coal flowmeter development, 10:19023 (RA;US) 
Separation Processes 
Study of the possibilities for improving the wet sizing of coal 
fines (Report on ECSC contract 7220-EA/301), 10:17882 
(R;XE;In French) 
COAL GAS 
Biological Effects 
Metabolism and macromolecular covalent binding of 
benzofa}pyrene in cultured Fischer-344 rat lung type II 
epithelial cells, 10:19252 (J;GB) 
Combustion 
Gas turbine systems research and development program. 
Topical report, June 6, 1983-October 19, 1984, 10:18289 
(R;US) 
COAL GASIFICATION 
See also FISCHER-TROPSCH/MOBIL PROCESS 
Gasifying Dutch coals, 10:17834 (R;NL) 


Chemical and biological evaluation of oils and tars 
under varying coal devolatilization conditions, 10:17870 
(R;US) 
Chemical Reactors 
Fluidized bed gasification ash reduction and removal process, 
10:17842 (P;US) 
Solid Wastes 
Solid residues from coal use: disposal and utilisation, 10:17867 
(R;GB) 
Waste Water 
Assessment of activated sludge process in treating solvent- 
<eucuibiash deitteniion vedio, 10:17845 (BA;US) 
COAL GASIFICATION PLANTS 


Absorption 
Differential optical absorption technique for diagnostics of 
fossil fuel combustion, 10:17853 (RA;US) 
Air Pollution Monitoring 
Seated ciscidtie tasteentdeenn te c:neel 
gasification facility: preliminary results, 10:17872 (R;US) 
Construction 
‘eae ee North 
Dakota. Quarterly technical and environmental report, third 
quarter 1984, 10:17805 (R;US) 
Control Systems 
Control systems methodology development, 10:17817 (RA;US) 
Evaluation of fluidized-bed gasifier process control systems, 
10:17818 (RA;US) 
Study of combustion spectra from an entrained-bed gasifier for 
development of advanced optical diagnostics, 10:17815 


10:17813 (R;US) 
Study of combustion spectra from an entrained-bed gasifier for 
—— 10:17815 


Engineering 
Oe ee aes Ces North 
Dakota. Quarterly technical and environmental report, third 
quarter 1984, 10:17805 (R;US) 


Erosion/wear monitor development, 10:17821 (RA;US) 
Fuel Feeding Systems 
—_— in valves. Final technical report, 10:17812 
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Mathematical Models 
Control systems methodology development, 10:17817 (RA;US) 


Optical particle monitor evaluations, 10:17820 (RA;US) 
On-Line Measurement Systems 
Differential optical absorption techniques for diagnostics of 
coal gasification. Technical progress report, October, 
November, December 1983, 10:17811 (R;US) 


10:17813 (R;US) 


Evaluation of fluidized-bed gasifier process control systems, 
10:17818 (RA;US) 


Sampling/classification of gasifier particulates, 10:17819 
(RA;US) 
Sampling 
Sampling/classification of gasifier particulates, 10:17819 
(RA;US) 
Start-Up 
Great Plains Coal Gasification Project, Mercer County, North 
Dakota. Quarterly technical and environmental report, third 
quarter 1984, 10:17805 (R;US) 
Temperature Measurement 
Acoustic time domain reflectometer (TDR) probe, 10:17816 


US) 
Investigation of non-intrusive radiometers for entrained gasifier 


temperature measurements, 10:17814 (RA;US) 
Study of combustion from an entrained-bed 


Formation of hydantoins in gasifier condensate water, 10:17808 
(RUS) 
Wear 
Erosion/wear monitor development, 10:17821 (RA;US) 
COAL LIQUEFACTION 
See also ee PROCESS 
FISCHER-TROPSCH/MOBIL PROCESS 

H-COAL PROCESS 
TSL PROCESS 


Bench-Scale Experiments 
Kinetic model development for low-rank coal liquefaction. 
Progress report, October 1, 1983-March 31, 1984, 10:17804 
(R;US) 


Catalysis mechanism of coal liquefaction by HaS. Quarterly 
report No. 8, June 1-August 31, 1984, 10:17831 (R;US) 
Chemical Feedstocks 
Dependence of liquefaction behavior on coal characteristics. 
Part VII. Synergistic effects in the liquefaction of coal 
blends. Final technical report, March 1981-February 1984 
(Coal blends), 10:17829 (R;US) 
Reaction Kinetics 


Coal liquefaction with '*C labelled carbon monoxide, 10:17807 
(R;US) 


The cost of liquid fuels from coal. Part I: Executive summary, 

10:17837 (R;GB) 
Gas Yields 

Dependence of li behavior on coal characteristics. 
Part VII. Synergistic effects in the liquefaction of coal 
blends. Final technical report, March 1981-February 1984 
(Coal blends), 10:17829 (R;US) 
Yields 


Dependence of liquefaction behavior on coal characteristics. 
Part VII. Synergistic effects in the liquefaction of coal 
blends. Final technical report, March 1981-February 1984 

(Coal blends), 10:17829 (R;US) 

Solvents 


of coal and heavy petroleum crudes and residua: 
a solvent evaluation and a parametric study, 10:17800 (R;US) 
Determination of hydrogen donating properties of coal 
liquefaction process solvents, 10:17838 (R;US) 
Kinetics of catalytic hydrogenation of po lynuclear aromatic 
components in coal liquefaction oan 10:17839 (R;US) 
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Solid Wastes 
Solid residues from coal use: disposal and utilisation, 10:17867 
(R;GB) 
Yields 


Catalysis mechanism of coal liquefaction by HaS. Quarterly 
ete No. 8, June ce Ang 31, 1984, 10:17831 (R;US) 
Coal liquefaction with °C labelled carbon monoxide, 10:17807 


Quarterly report, 


-rank coal liquefaction. 
Progress report, October 1, 1983-March 31, 1984, 10:17804 
(R;US) 
COAL LIQUEFACTION PLANTS 
Health Hazards 


associated with 
10:17903 (R;US) 
Heat Exchangers 
EDS coal liquefaction process development: 
Consolidation Program: soe a heat exchanger design, 
10:17802 (R;US) 
EDS coal liquefaction process development: Phase 
ly technical progress report, July aimee 30, 
1984, 10:17801 (R;US) 
COAL LIQUIDS 
Biological Effects 
EDS coal liquefaction process development: Phase 
Quarterly technical progress report, July eet des 30, 
1984, 10:17801 (R;US) 


associated with 
10:17903 (R;US) 

Use of ecotoxicological and avoidance data to assess effects of 
hazardous materials on fish, 10:19228 (R;US) 


Quarterly 
1984, 10:17801 (R;US) 
Carcinogen Screening 
Comparison of in vivo carcinogenesis and in vitro genotoxicity 


associated with 
10:17903 (R;US) 


Mutagenic and carcinogenic 
liquid, 10:19239 (J;US) 


The cost of liquid fuels from coal. Part I: Executive summary, 
10:17837 (R;GB) 


Fractionation 
Multidisciplinary approach to identify, characterize and 
poten vironmental 


heteroaromatic compounds catalyzed by 
triphenylphosphine)rhodium(]), 10:17843 (J; aes 
ydrotreatment of nondeashed coal-derived residuum: catal 
comparison, 10:17832 (R;US) 
Refining and upgrading of synfuels from coal and oil shales by 
advanced catalytic processes. Quarterly report, July- 
September 1984, 10:17803 (R;US) 
Mass Spectroscopy 


fluid 
eee 


coal and heavy resids. Progress 
report, October 16, 1984-January 15, 1985, 10:17830 (R;US) 


Mutagenic and carcinogenic 
liquid, 10:19239 (J;US) 
Mutagenesis 


Mutagenic and carcinogenic activity of a hydrotreated coal 
liquid, 10:19239 (J;US) 
Phase Studies 
Kinetic model for low-rank coal liquefaction. 
<—- 1, 1983-March 31, 1984, 10:17804 


cisieininbion alin 
Characterization of isotopically labeled coal liquefaction 
solvents and products by deuterium and carbon-13 nuclear 
magnetic resonance spectrometry, 10:18781 (J;US) 
Mass spectral characterization of oxygen-containing 
with methanol chemical ionization, 10:18782 (J;US) 
Structural Chemical Analysis 
processing of coal and heavy resids. Progress 
report, October 16, 1984-January 15, 1985, 10:17830 (R;US) 


fluid 
spectrometry for polar and high 
weight coal components, 10:17826 (RA;US) 


ae 
7 Cee development: Phase 
| sosmenu iy < = Vaaneiacie 


Quarterly technical 
1984, 10:17801 (R;US) 
COAL MINES 
Land Reclamation 
Mined land reclamation using polluted urban navigable 
waterway sediments. I. Trace metals, 10:19087 (J;US) 
Mined land reclamation using polluted urban navigable 
waterway sediments. II. Organics, 10:19088 (J;US) 


waterway 
10:17875 “G.US) 
COAL PREPARATION 
Economic Analysis 
Coal cleaning technology, 10:17846 (B;US) 
Flotation 


High-sulfur coal research at the SIUC Coal T 
Laboratory. Quarterly report, October 1-December 31, 1984, 
10:17799 (R;US) 


Research Programs 
High-sulfur coal research at the SIUC Coal Technology 
Laboratory. report, October 1-December 31, 1984, 
10:17799 (R;US) 


Reviews 
Coal cleaning technology, 10:17846 (B;US) 
COAL SEAMS 


In-Situ Gasification 
Gasifying Dutch coals, 10:17834 (R;NL) 
COAL TAR 
Chemical Composition 
Chemical and biological evaluation of oils and tars produced 
under varying coal devolatilization conditions, 10:17870 
(R;US) 
Gas Yields 
Pyrolysis of New Zealand coal, lignite and peat, 10:17833 


COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 





COAL-FIRED GAS TURBINES 
Performance Testing 


COAL-FIRED GAS TURBINES 
Previous to February 1980 this concept was indexed to GAS 
TURBINES. 


Testing 
Low Emission Combustor Technology Program. 
Comprehensive data report, October 1, 1982-October 31, 
1984, 10:18285 (R;US) 
IL. MIXTURES 


COASTAL WATERS 


Oceanography 7 ‘ 
Data report of the DO) Northwest Marine Sciences 
Group June 1982 cruise, 10:19277 (R;US) 
COBALT 


sorptive behavior of cobalt, cesium, and 
iden on Bendeier Toft experiments and analysis, 
10:19273 (R;US) 
Catalytic Effects 
Combined processing of coal and heavy resids. Progress 
report, October 16, 1984-January 15, 1985, 10:17830 (R;US) 
Correlation of zeolite ZSM-5 acid strength with catal 


activity and selectivity. Final report, 10:18787 (R;US) 


Desorption 
Nonequilibrium sorptive behavior of cobalt, cesium, and 
strontium on Bandelier Tuff: experiments and analysis, 
10:19273 (R;US) 


Permeability . 
Combined processing of coal and heavy resids. Progress 
report, October 16, 1984-January 15, 1985, 10:17830 (R;US) 


Porosity 
Combined processing of coal and heavy resids. Progress 
report, October 16, 1984-January 15, 1985, 10:17830 (R;US) 
Quantitative Chemical Analysis 
Determination of the major elements and trace metals t 
in bitumen from several tar sand deposits, 10:17952 (R;US) 
Solvent Extraction 
ee ee ee 
supported liquid membranes with di(2,4,4- 
trimethylpentyl)phosphinic acid [cyanex 272], 10:18785 
G;US) 


Correlation of zeolite ZSM-5 acid strength with catalytic 
activity and selectivity. Final report, 10:18787 (R;US) 
COBALT 58 
Energy Levels 
(t,2He) reactions on **Fe, ®*Fe, and °*Ni, 10:19452 (J;US) 
COBALT ALLOYS 


Superconductivity 
ee 10:18666 
COKE 


Properties 
Influence of alkalines on the chemical properties of coke at 
high temperatures under blast furnace conditions (Report on 
ECSC contract 7210-AA/307), 10:17858 (R;XE;In French) 
Chemical Reaction Kinetics 
Bulk reactivity of coke (Report on ECSC contract 7220- 
EB/816), 10:17859 (R;XE) 


Bulk reactivity of coke (Report on ECSC contract 7220- 
EB/816), 10:17859 (R;XE) 
Influence 


high (Report 

ECSC contract 7210-AA/307), 10:17858 (R;XE;In French) 
COKE-OVEN GAS 

See COAL GAS 
COLD PLASMA 
Whistlers 
Whistler mode in a Viasov plasma, 10:19572 (J;US) 

COLEOPTILE 


Elongation 
Capacity for acid-induced wall loosening as a factor in the 
control of Avena coleoptile cell elongation, 10:19243 (J;GB) 
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COLLIDING BEAMS 
Accelerator 


Facilities 
its and detectors for high energy heavy ion colliders, 
10:18917 (R;US) 
COLLIERIES 
See COAL MINES 
COLLISIONLESS PLASMA 
Charged-Particle Transport 
Reply to Comments of Mynick and Hitchon, 10:19567 (J;US) 
Simulation 


Particle code simulations with injected particles, 10:19346 
(R;US) 
Plasma Simulation 
Hybrid simulation codes with 
upstream waves, 10:19347 (R;US) 
Trapping 
Reply to Comments of Mynick and Hitchon, 10:19567 (J;US) 
COLLISIONS 
For low-energy interactions involving photons, electrons, ions, 
atoms, and molecules; not for NUCLEAR REACTIONS; for 
elementary particles and radiations see also INTERACTIONS. 


See also ATOM COLLISIONS 
ELECTRON COLLISIONS 


Probability 
Refinements in the computation of collision probabilities, 
10:18356 (R;US) 
COLOGNE SPIRITS 
See ETHANOL 
COLONY FORMING UNITS 
See CFU 
COLORIMETRY 
See ABSORPTION SPECTROSCOPY 
COMANCHE PEAK-1 REACTOR 
Somervell, Texas, USA 
Construction 
Safety Evaluation Report related to the operation of 
Comanche Peak Steam Electric Station, Units 1 and 2 
(Docket Nos. 50-445 and 50-446). Supplement No. 8, 
10:18417 (R;US) 
Quality Assurance 
Safety Evaluation Report related to the operation of 
Comanche Peak Steam Electric Station, Units 1 and 2 
(Docket Nos. 50-445 and 50-446). Supplement No. 8, 
10:18417 (R;US) 
Reactor Safety 
Safety Evaluation Report related to the operation of 
Comanche Peak Steam Electric Station, Units 1 and 2 
Nos. 50-445 and 50-446). Supplement No. 8, 
10:18417 (R;US) 
COMANCHE PEAK-2 REACTOR 
Somervell, Texas, USA 
Construction 


to shocks and 


Safety Evaluation Report related to the operation of 
Comanche Peak Steam Electric Station, Units 1 and 2 
Nos. 50-445 and 50-446). Supplement No. 8, 
10:18417 (R;US) 
Quality Assurance 
Safety Evaluation Report related to the operation of 
Comanche Peak Steam Electric Station, Units 1 and 2 
(Docket Nos. 50-445 and 50-446). Supplement No. 8, 
10:18417 (R;US) 
Reactor Safety 
Safety Evaluation Report related to the operation of 
Comanche Peak Steam Electric Station, Units 1 and 2 
Nos. 50-445 and 50-446). Supplement No. 8, 
10:18417 (R;US) 
COMBINED GAS AND STEAM CYCLE POWER PLANTS 
See COMBINED-CYCLE POWER PLANTS 
COMBINED-CYCLE POWER PLANTS 
Prior to March, 1976, the descriptors COMBINED CYCLES and 
FOSSIL-FUEL POWER PLANTS or THERMAL POWER 
PLANTS were used for indexing this concept. 
Research Programs 
Gas turbine systems research and development program. 
Executive summary, 10:18288 (R;US) 
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Gas turbine systems research and development program. Final 
report, 10:18287 (R;US) 
Analysis 


Gas turbine systems research and development. Second topical 
report, 10:18286 (R;US) 
Assessment 


Combined cycle power generation, 10:18291 (R;NZ) 
COMBUSTION 


T 


research, 10:18897 (R;US) 
Simulation 


Computerized 
Information on the EFP-project coal-combustion, 10:17897 
Diagnostic Techniques 
Laser diagnostics of coal combustion systems. Technical 
progress report, 10:17892 (R;US) 
COMBUSTION PRODUCTS 


Corrosive Effects 
Materials for in MHD steam bottoming plant: 


summary report, 10:18280 (R;US) 
Health Hazards 
Information on indoor air quality and building energy-efficient 
homes, 10:18559 (R;US) 
COMBUSTORS 


See also CYCLONE COMBUSTORS 
FLUIDIZED-BED COMBUSTORS 


Design 
i heater module, Phase II. Volume III. Final report, 
February 1980-November 1983, 10:18282 (R;US) 
i heater module, Phase II. Volume 6. Final 
February 1980-November 1983, 10:18284 (R;US) 
Field Tests 
Primary heater module, Phase II. Volume 6. Final report, 
February 1980-November 1983, 10:18284 (R;US) 
Fuel Slurries 
Low emission combustion technology program. Final 
(Micronized coal-water slurry), 10:18896 (R;US) 
Materials Testing 
Primary heater module, Phase II. Volume III. Final report, 
February 1980-November 1983, 10:18282 (R;US) 
COMMERCIAL BUILDINGS 
See also HOTELS 
Energy Conservation 
DOE Passive Solar Commercial Buildings Program: 
preliminary results of performance evaluation, 10:18199 
(RA;US) 


Field instrumentation for the passive solar commercial 
buildings monitoring program, 10:18200 (RA;US) 
Whole building performance monitoring: measurements on 
baseline buildings, 10:18203 (RA;US) 
Marketing 
Passive solar manufactured buildings development and analysis, 
10:18195 (RA;US) 


Do users ruin design intentions?, 10:18202 (RA;US) 

Thermal effects from occupant behavior and building 
operation, 10:18201 (RA;US) 

Passive Solar Heating Systems 

Do users ruin design intentions?, 10:18202 (RA;US) 

DOE Passive Solar Commercial Buildings Program: 
preliminary results of performance evaluation, 10:18199 
sane 

Field instrumentation for the passive solar commercial 
buildings monitoring program, 10:18200 (RA;US) 

Passive solar manufactured buildings development and analysis, 
10:18195 (RA;US) 

Thermal effects from occupant behavior and building 
operation, 10:18201 (RA;US) 

Whole building performance monitoring: 
baseline ne 10:18203 (RA;US) 

COMMERCIAL SECTO) 
Energy Conservation 
Division of Commercial and Industrial Programs, 10:18591 


measurements on 


Chemical Vapor Deposition 
Simultaneous chemical vapor deposition of SiC-dispersed phase 
composites, 10:18687 (R;US) 


Mechanical 
Particulate and whisker toughened alumina composites, 
10:18706 (R;US) 
COMPOUND NUCLEI 
Fission 
Fission along the mass asymmetry coordinate: an experimental 
evaluation of the conditional saddle masses and of the 
Businaro-Gallone point, 10:19461 (R;US) 
Fragmentation 
Fission along the mass asymmetry coordinate: an experimental 
evaluation of the conditional saddle masses and of the 
Businaro-Gallone point, 10:19461 (R;US) 
Spin 
Spin distribution of the compound nucleus in heavy ion 
reactions at near-barrier energies, 10:19469 (R;US) 
COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPTON EFFECT 
Monte Carlo Method 
Monte Carlo sampling of 


reinforced ceramic 
vapor infiltration, 10:18705 (R;US) 
Properties 


compton photon scattering off 
moving electrons, 10:19341 (J;US) 
COMPTON SCATTERING | 
See COMPTON EFFECT 
COMPUTER CODES 
Computer codes are indexed by their initial letter and CODES, 
e.g. A CODES. If the code name begins with a number the 
code is indexed to NUMBER CODES. 
See also N CODES 
Benchmarks 
Structural code benchmarking for the analysis of impact _ 
response of nuclear material shipping casks, 10:18848 (R;US) 
Structural code benchmarking: impact response resulting from 
the regulatory nine-meter drop, 10:18852 (R;US) 
Comparative Evaluations 
Review of microcomputer residential energy 
applications. Final report, 10:18560 (R;US) 
E Codes 
ENCORE VEKSTHUS. Program description, 10:18570 
(R;NO;In Norwegian) 
Guide to the Electrical Analysis Software System (EASS), 
10:18544 (R;US) 
F Codes 
FEM3 phase change model, 10:17941 (R;US) 
Introduction to format: the software tools test formatting 
program, 10:19647 (R;US) 
Tokamak Systems Code, 10:19624 (R;US) 


G Codes 
and mobility in sludge-amended soil, 


analysis software 


Cadmium sorption 
10:19074 (J;US) 
M Codes 
MODIF: a code for completely reflected cylindrical reactors, 
10:18353 (R;EG) 
N Codes 
NEWPLOT 3: a general-purpose scientific plotting package, 
10:19651 (R;US) 
O Codes 
Redirector design for horizontal target plane 
applications at the Central Receiver Test Facility, 10:18249 
(R;US) 
R Codes 
Solution of a DzO-benchmark problem using RSYST, 10:18339 
(R;DE;In German) 
S Codes 
Development work on the SABRE code done by the CEA. 
Introduction of a new detailed wire-wrap model (LMFBR), 
10:18340 (R;FR) 





COMPUTER CODES 
T Codes 


T Codes 
THEBES: a thermal hydraulic code for the calculation of 
transient two phase flow in bundie geometry, 10:18390 


TREC-Triangular Energy Calculation, 10:18575 (R;NO;In 


TRINITY: a pre- and post-processing program for two- 
dimensional finite element data, 10:19348 (R;US) 
COMPUTER LANGUAGES 
See PROGRAMMING LANGUAGES 
COMPUTER OUTPUT DEVICES 


Computer Codes 
NEWPLOT 3: a general-purpose scientific plotting package, 
10:19651 (R;US) 


See COMPUTER CODES 
COMPUTERS 
See also MICROPROCESSORS 


tation of computer assistance for 


Prior to July, 1979 SOLAR CELLS or specific solar cells 
descriptors and SOLAR CONCENTRATORS were used to 
index this concept. 

Corrosion Inhibitors 


Unique material challenges 
modules, 10:18149 (J;US) 

Development of the Sandia 200X experimental silicon module, 
10:18150 G;US) 

Photovoltaic concentrators: Performance and reliability data 


and future design directions, 10:18157 (J;US) 
of the Sandia 200X experimental silicon module, 


in photovoltaic concentrator 


Development 
10:18150 (;US) 
Insulation 


Unique material challenges in photovoltaic concentrator 
modules, 10:18149 (J;US) 
Failure Mode Analysis 
Photovoltaic concentrator array reliability, 10:18147 (J;US) 
Losses 
Characterization of performance loss mechanisms in a 
concentrating photovoltaic module, 10:18158 (J;US) 
Characterization of performance loss mechanisms in a 
concentrating photovoltaic module, 10:18158 (J;US) 
Photovoltaic concentrator array reliability, 10:18147 (;US) 
Photovoltaic concentrators: Performance and ity data 
and future design a 10:18157 G;US) 
PV concentrator structure and array test results, 10:18159 
G;US) 
Photovoltaic concentrator array reliability, 10:18147 (J;US) 
and future design directions, 10:18157 (J;US) 
Soldered Joints 
Unique material challenges in photovoltaic concentrator 
modules, 10:18149 (J;US) 
CONCRETE-PLASTIC 
Reviews 
— of concrete polymer materials, 10:18704 (R;US) 


Development of concrete polymer materials, 10:18704 (R;US) 
CONCRETES 


Waste Product Utilization 
Fly ash as a component in concrete. Final report, 10:18723 


particles, 10:19058 BUS) 
RS (ELECTRIC) 


See ELECTRIC CONDUCTORS 
CONNECTIONS 
See JOINTS 


CONSERVATION (ENERGY) 
See ENERGY CONSERVATION 
CONSTRUCTION INDUSTRY 
Energy Conservation 
Energy consumption and energy conservation in engineering 
industry, 10:18600 @NO.INN Norwegian) 


Energy Consumption 
Energy consumption and energy conservation in engineering 
industry, 10:18600 (R:NO:In Norwegian) 
CONSTRUCTIVE FIELD THEORY 
Perturbation Theory 
Convergent perturbation expansions for Euclidean Quantum 
Field Theory, 10:19409 (R;DE) 
Series Expansion 


Convergent perturbation expansions 
Field Theory, 10:19409 (R;DE) 

CONTACTS (ELECTRIC) 

See ELECTRIC CONTACTS 
CONTAINERS 

See also CASKS 

PRESSURE VESSELS 
Corrosion 


for Euclidean Quantum 


ition and stratigraphic distribution of materials in the 
lower San Andres Salt Unit, 10:19274 (BA;US) 
Performance analysis of conceptual waste package designs in 
salt repositories, 10:18048 (BA;US) 
Deformation 
Deflection measurements of LABAN canister sections in 
horizontal attitude, 10:18854 (R;US) 


Evaluation of iron-base materials for waste package containers 
in a salt repository, 10:18047 (BA;US) 

Expected environment for waste packages in a salt repository, 
10:18046 (BA;US) 

Performance analysis of conceptual waste package designs in 
salt repositories, 10:18048 (BA;US) 

Level Indicators 

Canister glass level detection by fast neutron transmission, 

10:18010 (J;US) 


Evaluation of iron-base materials for waste package containers 
in a salt repository, 10:18047 (BA;US) , 
Expected environment for waste packages in a salt repository, 
10:18046 (BA;US) 
Waste package container material studies, 10:18682 (J;US) 
Packaging Rules 
Examination of transport casks for radioactive substances, 
10:18846 (RA;DE;In German) 
Performance Testing 
Examination of transport casks for radioactive substances, 
10:18846 (RA;DE;In German) 
Performance analysis of conceptual waste package designs in 
salt repositories, 10:18048 (BA;US) 


Safety 
Safety Analysis Report - Packages. DOT specification 7A, 
Type A container uranium trioxide (UOs) shipping package, 
10:18849 (R;US) 
Specifications 
on drum containers for radioactive waste, 10:18054 
(TJ;GB) 
CONTAINMENT BUILDINGS 
Pressure Gradients 
Effect of debris/water interaction on overpressurization of 
PWR containment, 10:18381 (R;US) 
PWR containment response during a postulated core-meltdown 
event, 10:18379 (R;US) 
Seismic Effects 
Reliability analysis of RC containment structures under 
combined loads, 10:18382 (R;US) 
Stress Analysis 
Reliability analysis of RC containment structures under 
combined loads, 10:18382 (R;US) 
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CONTAINMENT SYSTEMS 
Failures 
Failure internal pressure of spherical steel containments, 
10:18442 (RA;US) 
CONTROL (RADIOACTIVITY) 
See RADIATION MONITORING 
CONTROL SYSTEMS 
For automated processes including feedback. 
See also REACTOR CONTROL SYSTEMS 
Research Programs 
Instrumentation and Controls Division progress report, July 1, 
1982-July 1, 1984. Volume 1, 10:18947 (R;US) 
CONTROL THEORY (REACTOR) 
See REACTOR KINETICS 
COOKING 
See FOOD PROCESSING 
COOLERS 
See HEAT EXCHANGERS 
COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COOLING WATER CHEMICAL TREATMENT 
See WATER CHEMISTRY 
COPPER 
Catalytic Effects 
Infrared spectroscopy of Cu/ZnO catalysts for the 


Gutmedenced aetna eae mG 
Propagation 


cracking of copper single crystals, 10:18678 
G;US) 


Concentration 
Mined land reclamation urban na’ 


using polluted vigable 
waterway sediments. I. Trace metals, 10:19087 (J;US) 
Structure 


Electronic and x-ray-absorption structure in compressed 
copper, 10:18663 (J;US) 

Surface electronic properties study of catalytic effectiveness 
and poisoning in fuel synthesis. Final report, 10:18806 
(R;US) 


cracking of copper single crystals, 10:18678 
(J;US) 


Energy reflection coefficient for H* ions at energies between 
10 and 80 keV, 10:19548 (R;US) 
Physical Radiation Effects 
Swelling of NiBe and copper alloys in FFTF, 10:18648 (R;US) 
Quantitative Chemical Analysis 
Determination of the major elements and trace metals present 
in bitumen from several tar sand deposits, 10:17952 (R;US) 
Stress Corrosion 
Stress-corrosion cracking of copper single crystals, 10:18678 
(J;US) 


Infrared spectroscopy of Cu/ZnO catalysts for the water-gas 
shift reaction and methanol synthesis, 10:18798 (J;US) 

Surface electronic properties study of catalytic effectiveness 
and poisoning in fuel synthesis. Final report, 10:18806 
(R;US) 


Neutron Emission 
Delayed neutron precursor ™Cu, 10:19457 (J;US) 
COPPER ALLOYS- 
See also COPPER BASE ALLOYS 
Sorptive Properties 
Theoretical studies of chemisorption on copper nickel alloys 
and surface embrittlement. Progress report, June 15, 1984- 
June 14, 1985, 10:18644 (R;US) 


Superlattices 
Models of long-period superstructures, 10:18658 (R;US) 
COPPER BASE ALLOYS 
Activation Analysis 
Studies on metal of the late urnfield period by neutron 
activation analysis, 10:18758 (RA;DE;In German) 
' Physical Radiation Effects 
Swelling of NiBe and copper alloys in FFTF, 10:18648 (R;US) 


Electronic strecture of the porphyrin ring in an 
electrostatically bound 2-2 


of B-polyketonates; two- 
ligands, 10:18817 (BA;US) 
SELENIDES 


Electrochemistry 
CulnSea-based photoelectrochemical cells: Their use in 
characterization of thin CulnSes films, and as photovoltaic 
cells per Se, 10:18148 (J;US) 
Photovoltaic Effect 
CulnSes-based photoelectrochemical cells: Their use in 
characterization of thin CulnSe, films, and as photovoltaic 
cells per Se, 10:18148 (J;US) 
COPPER VAPOR LASERS 
See GAS LASERS 
CORALS 


Energy Budgets 
— ee 10:19139 
Growth 


er or 10:19139 


See DRILL CORES 
CORES (REACTOR) 

See REACTOR CORES 
CORIUM 


Coolability of stainless steel particle beds in sodium, 10:18399 
(R;US) 
CORN STOVER 
See AGRICULTURAL WASTES 
CORNELL ELECTRON-POSITRON STORAGE RING 
See CESR STORAGE RING 
CORRELATION FUNCTIONS 
Measuring Methods 
Measurement of spatial correlation functions using 
ee 10:19031 (J;US) 
COSMIC GAMMA 
Coordinates 
Three precise gamma-ray burst source locations, 10:19284 
G;US) 
Gamma 
1979 January 13: An intense gamma-ray burst with a possible 
associated optical transient, 10:19283 (J;US) 
Three precise gamma-ray burst source locations, 10:19284 
GJ;US) 
Models 
Emission model of y-ray bursts, 10:19290 (J;US) 
Positrons 
Positrons from ‘y bursts, 10:19291 (J;US) 
COSMIC GAMMA SOURCES 
Coordinates 
Three precise gamma-ray burst source locations, 10:19284 
G;US) 
Gamma 


Three precise gamma-ray burst source locations, 10:19284 
G;US) 
COSMIC NEUTRINOS 
Prior to July, 1975 information was indexed to NEUTRINOS. 
Neutrino Detection 
Neutrino measurements on the moon, 10:19280 (R;US) 
Radiation Flux 
Big bang cosmology, relic neutrinos, and absorption of 
neutrino cosmic rays, 10:19287 (J;US) 
COSMIC PARTICLES 
See COSMIC RADIATION 
COSMIC RADIATION 
From sources other than the sun; not for SOLAR RADIATION. 
See also COSMIC NEUTRINOS 





Fine-scale anisotropy of the cosmic microwave background in 
a universe dominated by cold dark matter, 10:19285 (J;US) 
COSMIC RAY DETECTION 
Dielectric Track Detectors 
of AgCl detectors for experiments in the Space- 
Lab 1 flight (28.11.-8.12,1983) and the LDEF mission (1984), 
10:18948 (RA;DE;In German) 


10:19289 (BA;SG) 


Cosmic Neutrinos 


Big bang cosmology, relic neutrinos, 
neutrino cosmic rays, 10:19287 (J;US) 


Many-Dimensional Calculations 
— 10:19279 (R;US) 


See UNIVERSE 
COST ESTIMATION 
Cost analysis methodologies: a unified view, 10:18863 (J;US) 


and implementation of computer assistance for 
cost estimating, 10:19655 (J;US) 


Strong-coupling approximations, 10:19389 (R;US) 
Semiclassical Approximation 
Extended semiclassical calculations, 10:19412 (R;US) 


Thermal Insulation 
Effect of annulus water on the wellbore heat loss from a steam 
injection well with insulated tubing, 10:17906 (R;US) 
COURT BUILDINGS 


Erosion of earth covers used in shallow land burial at Los 
Alamos, New Mexico, 10:18008 (J;US) 
CP INVARIANCE 
Natural class of non-Peccei-Quinn models, 10:19397 (R;US) 
Symmetry Breaking 
symmetry, 10:19411 (R;US) 


Violations 
Symmetry violation in nuclear reactions, 10:19401 (R;US) 
CRACK GROWTH 
See CRACK PROPAGATION 
CRACK PROPAGATION 
Enhancement of dislocation induced by films on 
crack surfaces, 10:18675 (J;US) 
CRACKS 
Dislocations s 
Elastic interaction of a wedge crack with a screw dislocation, 
10:19529 (J;US) 


Elastic i ae al i Ss cialis disk : 
10:19529 (J;US) 
Corrosion 


Prediction of leak rates through intergranular stress corrosion 
cracks, 10:18429 (RA;US) 
Stress Corrosion 
Prediction of leak rates through intergranular stress corrosion 
cracks, 10:18429 (RA;US) 
Stress Relaxation 
Elastic interaction of a wedge crack with a screw dislocation, 
10:19529 (J;US) 
Two-Phase Flow 
Two-phase flow experiments through intergranular stress 
corrosion cracks, 10:18428 (RA;US) 
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Maracas program: study of 5% enriched uranium dioxide 
criticality, 10:18354 (R;FR;In French) 
CRITICALITY ACCIDENTS 
See CRITICALITY 
RADIATION ACCIDENTS 
CROPS 
Production 
Can agriculture adapt to increase in CO: concentration in the 
atmosphere?, 10:19048 (RA;US) 
CROSSED BEAMS 


Freezing of living cells: mechanisms and implications, 10:19221 
(J;US) 
CRYOSTATS 
Cryostat and electronic development associated with multi- 
detector spectrometer systems, 10:18963 (R;US) 
CRYSTAL LATTICES 
See also BETA-W LATTICES 
Energy-Loss Spectroscopy 
[Electron energy loss spectroscopy of surfaces]. Final report, 
10:19307 (R;US) 
Properties 


Competitive irreversible random one-, two-, three-, . . . point 
adsorption on two-dimensional lattices, 10:19531 (J; {US) 
CRYSTAL RIVER-3 REACTOR 
Citrus, Florida, USA 
Engineered Safety Systems 
Comparison of licensing activities for operating plants designed 
by Babcock and Wilcox, 10:18347 (R;US) 
Reactor Licensing 
Comparison of licensing activities for operating plants designed 
by Babcock and Wilcox, 10:18347 (R;US) 
Reactor Protection Systems 
Comparison of licensing activities for operating plants designed 
by Babcock and Wilcox, 10:18347 (R;US) 
CRYSTALLINE ROCKS 


See IGNEOUS ROCKS 
METAMORPHIC ROCKS 
CRYSTALLOGRAPHY 
Reviews 
Neutron protein crystallography: advances in methods and 
applications, 10:19123 (J;US) 
CULTURAL OBJECTS 
Objects of historical and/or artistic value. 
Activation Analysis 
Characterization of Mesoamerican jade, 10:18743 (R;US) 
CUMULATIVE EFFECT 
See PARTICLE PRODUCTION 
CURING 


Compatibility of anhydride cured epoxies with 
hexanitroazobenzene (HNAB) and hexanitrostilbene (HNS), 
10:19035 (R;US) 


CURIUM 
Ton-Atom Collisions 
Atomic excitations in heavy ion collisions with nuclear 
contact, 10:19313 (R;DE;In German) 
Studies on the origin of the structure in the positron spectrum 
of the oe collision system, 10:19324 (RA;DE;In 


CURIUM 248 
Internal Conversion 
Studies on the origin of the structure in the positron spectrum 
of the U+Cm collision system, 10:19324 (RA;DE;In 
German) 





CURIUM OXIDES 
Microstructure 
Studies of the microscopic structure of *“*Cm targets, 10:18700 
(RA;DE;In German) 


Mathematical Models 
Numerical modeling of Waianae Harbor, 10:19083 (R;US) 
CYANOBACTERIA 
Chemical 
lysaccharides of the cyanobacterium Microcystis 
aeruginosa, 10:19169 (J;DE) 
DNA Replication 
Construction of shuttle vectors capable of conjugative transfer 
from Escherichia coli to nitrogen-fixing filamentous 
cyanobacteria, 10:19136 (J;US) 
DNA Sequencing 
Nucleotide sequence of multiple-copy gene for the B protein of 
photosystem II of a cyanobacterium, 10:19237 (J;US) 
CYCLOALKENES 


Reduction of aromatic hydrocarbons by a new 
system: calcium metal in amines, 10:18816 (J;US) 
CYCLONE COMBUSTORS 


Cyclonic combustor for low-heating value off-gas incineration, 
10:17928 (R;US) 


Cyclonic combustor for low-heating value off-gas incineration, 
10:17928 (R;US) 


Cycloni ' Sor leu teall Jue off-gas inci ; 
10:17928 (R;US) 


See MEA 
CYSTEINE 


Complexometry 
Charge-transfer complexation between eA SEC and 
sacrificial electron donors EDTA, triethanolamine, and 
cysteine, 10:18815 (J;US) 
CYTOCHROMES 
Biochemical Reaction Kinetics 
Differential regulation of the duplicated isocytochrome c genes 
in yeast, 10:19107 (J;US) 


DARK MATTER 
See NONLUMINOUS MATTER 
DATA ACQUISITION 
Comparative Evaluations 
Systems analysis - production of peat for energy. Final report 
stage 1, 10:17902 (R;SE;In Swedish) 


Systems 
Systems analysis - production of peat for energy. Final report 
stage 1, 10:17902 (R;SE;In Swedish) 
DATA ACQUISITION SYSTEMS 


Design 
UA! data-acquisition system, 10:18937 (RA;US) 


Operation 
UAI data-acquisition system, 10:18937 (RA;US) 
DATA ANALYSIS 
Iterative Methods 
Principal curves and surfaces, 10:19652 (R;US) 


Introduction to format: the software tools test formatting 
program, 10:19647 (R;US) 
Counting T: 
Data processing, 10:18956 (RA;DE;In German) 


Data driven processing, 10:18939 (RA;US) 


Operation 
Data driven processing, 10:18939 (RA;US) 
DAVIS BESSE REACTOR 
See DAVIS BESSE-1 REACTOR 
DAVIS BESSE-1 REACTOR 
Ottawa, Ohio, USA 
Engineered Safety Systems 
Comparison of licensing activities for 
by Babcock and Wilcox, 10:18347 (R;US) 
Reactor Licensing 
Comparison of activities for operating plants designed 
by Babcock and Wilcox, 10:18347 (R;US) 


Reactor Protection 
operating plants designed 


Systems 
Comparison of licensing activities for 
by Babcock and Wilcox, 10:18347 (R;US) 
DAYLIGHTING 
Calculation Methods 
Analysis of atmospheric turbidity for daylight calculations, 
10:18584 (J;CH;RU) 
Simplification of the lumen input method for predicting 
daylight in buildings, 10:18573 (R;US) 
Zenith luminance and sky luminance distributions for 
daylighting calculations, 10:18583 (J;CH;RU) 
Conservation 


Predicting energy savings attributed to daylighting, 10:18190 
(RA;US) 
DEATH 
Radioinduction 
Effects of deuterium oxide and cysteamine on the acute 
lethality of head irradiation (Mice), 10:19196 (RA;US) 
DEBRIS (NUCLEAR) 
See FISSION PRODUCTS 
DECAY 


For nuclear or particle decay only. 
Reviews 


Future physics at isotope separators, 10:19435 (R;DE) 
DECAY HEAT REMOVAL 
See AFTER-HEAT REMOVAL 
DECIDUOUS TREES 
See TREES 
DECOMMISSIONING 
See also REACTOR DECOMMISSIONING 
Radioactive waste management: a series of bibliographies. 
Decontamination and decommissioning. 
10:17992 (R;US) 
DECONTAMINATION 


(R;US) 
DECONTAMINATION FACTOR 
See DECONTAMINATION 
DEEP INELASTIC HEAVY ION REACTIONS 
Partition Functions 
Determination of the rate of energy partition in deeply inelastic 
collisions, 10:19479 (R;US) 
Thermalization 
Thermalization in the nucleus-nucleus collision, 10:19495 
(RA;DE;In German) 
DEEP INELASTIC SCATTERING 


W and Q? dependence of fragmentation 
in leptoproduction, 10:19393 (R;DE) 
DEFENSE 
See NATIONAL DEFENSE 
DEFORMED NUCLEI 
Interacting Boson Model 
Microscopic analysis of angular momentum projected HFB- 
states in terms of interacting bosons, 10:19472 (R;US) 
Nuclear Structure 
Microscopic analysis of angular momentum projected HFB- 
states in terms of interacting bosons, 10:19472 (R;US) 
DEGRADATION (NUCLEAR) 
See DECAY 


functions as measured 





See OXIDOREDUCTASES 
DELAYED NEUTRON PRECURSORS 
Half-Life 
Delayed neutron precursor Cu, 10:19457 (J;US) 
(CHROMOSOMAL) 


performance and economics of 
radiation-initiated NO/sub x//SO/sub x/ emission control 
technologies. Quarterly progress report No. 1, October 1, 
1984-December 31, 1984, 10-182! 10:18294 (R;US) 
DENMARK 


Taxes 
Taxation of off-shore activities in Denmark, 10:18534 (R;DK) 


Energy and the Electric Utilities in Denmark, Phase 1 and 2, 
January 1977-March 1981, 10:18273 (R;DK) 
DEOXYPENTOSE NUCLEIC ACID 
See DNA 


For the laying down of a substance on a surface; for deposition of 
elements and nuclides in tissues of living organisms use 
meer 


er of deposition control using transpiration. Technical 
progress report, February 1985, 10:18872 (R;US) 
DEPOSITS 
Chemical 
Materials for application in MHD steam bottoming plant: 
summary report, 10:18280 (R;US) 


Measurement of fundamental properties characterizing coal 
minerals and fire-side deposits. Final report, 10:17888 (R;US) 


Measuring Methods 

Ash deposition sensor development, 10:19027 (RA;US) 
Moessbauer Effect 

Technique development for slagging/fouling characteristics, 
10:19026 (RA;US) 


Measurement of fundamental properties characterizing coal 
minerals and fire-side deposits. Final report, 10:17888 (R;US) 
Thickness 
Measurement of fundamental properties characterizing coal 
minerals and fire-side deposits. Final report, 10:17888 (R;US) 


Marginal costs and marginal profits from flue gas cleaning at 
satieetitad of coll contin Sweden,” 10:18533 
(R;SE;In Swedish) 


Unified projection of the performance and economics of 
radiation-initiated NO/sub x//SO/sub x/ emission control 
technologies. Quarterly progress No. 1, October 1, 
1984-December 31, 1984, 10:18294 (R;US) 

Solid Wastes 
— disposal and utilisation, 10:17867 
;GB) 
DETECTORS (RADIATION) 
See RADIATION DETECTORS 
D 
Atom-Atom Collisions 

Design of a tensor polarized deuterium target polarized by 

ment with optically eae NA, 10:19300 (RA;US) 

Solvent isotope effect on the reactivity of 
cations embedded in micelles, 10:18824 (J;US) 


Polarized Targets 
Storage cells for polarized hydrogen, 10:18914 (RA;US) 
DEUTERIUM COMPOUNDS 
Oxidation 
Photochemical yields and FTIR spectra of matrix-isolated, 
isotopic organic products formed in the photooxidation of 
formaldehydes in solid O2 at 12-15 K, 10:18825 
G;US) 
Photolysis 
Photochemical yields and FTIR spectra of matrix-isolated, 
isotopic organic products formed in the photooxidation of 
isotopic Sormeldehydes in solid Os at 12-15 K, 10:18825 


ethan Bk 
10:19436 (J;US) 
Spin Orientation 
Design of a tensor polarized deuterium target polarized by 
spin-exchange with optically pumped NA, 10:19300 (RA.US) 
DEUTERIUM-LITHIUM HIGH FLUX NEUTRON SOURC 
See NEUTRON SOURCE FACILITIES 
DEUTERON REACTIONS 
Elastic Scattering 
Elastic deuteron in the energy range between 50 and 
85 MeV, 10:19448 (R;DE;In German) 
DEUTERON-DEUTERON INTERACTIONS 


See DEUTERIUM TARGET 
DEUTERON REACTIONS 


DEVELOPING COUNTRIES 
See also ARGENTINA 
BANGLADESH 
BRAZIL 


INDONESIA 
MEXICO 


Energy Policy 
Socio-economic aspects of energy planning in developing 
countries: some methodological issues, 10:18505 (R;NL) 
Energy Source Development 
Socio-economic aspects of energy planning i in developing 
countries: some methodological issues, 10:18505 (R;NL) 
Solar Energy 
The socio-economic aspects of introducing solar flat plate 
collector technology in the Sahel, 10:18504 (R;NL) 
DEVICES 
See EQUIPMENT 
DEVONIAN SHALES 
See BLACK SHALES 
DEXTRAN 
Chemical Reactions 
Coupling of dextrans with boron to y globulin: a 
model for NCT, 10:18835 (RA;US) 
Ton Exchange 
Coupling of dextrans with boron to y globulin: a 
model for NCT, 10:18835 (RA;US) 
DIAGNOSTIC TECHNIQUES 
Meetings 


Proceedings of the first contractors meeting on AR and TD 
and surface coal gasification instrumentation projects, 
10:17813 (R;US) 

DIAL PAINTERS 
Radiation Doses 

*6Ra-induced dental changes: a comparative 

microradiographic study of human and beagle dog, 10:19200 


DIAPHRAGMS (THERMONUCLEAR DEVICE) 
See LIMITERS 

1,3-DIAZINES 
See PYRIMIDINES 
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DIBARYON RESONANCES 
Particle 


Identification 
Multinucleon captures of slow antiprotons in complex nuclei 
and a search for the H dibaryon, 10:19500 (J;NL) 
DIBENZOPYRROLES 
See CARBAZOLES 
DIBORANE 


See BORANES 
DIELECTRIC TRACK DETECTORS 
Data Processing 
Measurement technique of the nuclear track evaluation, 
10:18950 (RA;DE;In German) 


Fabrication 
Technique of the detector fabrication, 10:18949 (RA;DE;In 
German) 
DIENES 


Reduction of aromatic hydrocarbons by a new 
system: calcium metal in amines, 10:18816 (J;US) 
DIESEL ENGINES 
Exhaust Gases 
Effectiveness, benefits, and costs of more-stringent 
oxide and emission controls for heavy-duty 
trucks, 10:18506 (R;US) 
Joining 
Indirect of structural ceramics for uncooled diesels, 
10:18690 (R;US) 


Materials 
Transformation toughened ceramics for the Heavy Duty 
Diesel Engine Technology Program, 10:18616 (R;US) 
DIESEL FUELS 
Sales 
Petroleum Marketing Monthly, December 1984, 10:17924 
(R;US) 


Catalyst and reactor development for a liquid phase Fischer- 
Tropsch process. Quarterly technical progress report, 1 
October 1983-31 December 1983, 10:18080 (R;US) 

DIESEL OIL (FRACTION) 


See DIESEL FUELS 
DIFFERENTIAL EQUATIONS 
See also PARTIAL DIFFERENTIAL EQUATIONS 
Sturmian eigenvalue equations with a Chebyshev polynomial 
basis, 10:19545 (J;US) 
DIFFRACTION DISSOCIATION 
See DIFFRACTION MODELS 
DIFFRACTION MODELS 
Reviews 
Experimental studies of diffractive phenomena, 10:19388 
(R;US) 
DIFFRACTION (NEUTRON) 
See NEUTRON DIFFRACTION 
DIFFRACTION PRODUCTION 
See DIFFRACTION MODELS 
DIFFUSION 
Partial Differential Equations 
Exponential convergence for nonlinear diffusion problems with 
positive lateral boundary conditions, 10:19544 (J;US) 
DIGESTER GAS 
See METHANE 
DIMERS 
Adsorption 
Competitive irreversible random one-, two-, three-, . . . point 
adsorption on two-dimensional lattices, 10:19531 (J; US) 


Irreversible immobile random of dimers, trimers, ... 
on 2D lattices, 10:18793 (J;US) 
D 


See XYLENES 
DIODES (SEMICONDUCTOR) 


See SEMICONDUCTOR DIODES 
DIRAC MONOPOLES 


energy 
10:18867 (R;US) 


DISCHARGES (IONIZATION) 
See IONIZATION 
DISCHARGES (WASTES) 
See WASTE DISPOSAL 
DISEASE INCIDENCE 


Planning 
Criteria for selection of decedent versus living controls in a 
mortality case-control study, 10:19166 (J;US) 
ASHERS 


Waste Heat Utilization 
[Solar clothes dryer and wastewater heat exchanger]. Final 
report, 10:18227 (R;US) 
DISINTEGRATION (FISSION) 


See FISSION 
DISINTEGRATION (NUCLEAR) 
See DECAY 
DISLOCATIONS 
Enhancement of dislocation 
crack surfaces, 10:18675 (J;US) 
DISPERSION RELATIONS 
For dispersion of light use OPTICAL DISPERSION. 
Numerical Solution 


Whistler mode in a Vlasov plasma, 10:19572 (J;US) 
DISPERSION THEORY 
See DISPERSION RELATIONS 
DISPOSAL (WASTES) 


induced by films on 


Permeation of gases through solids. Pt. 1, 10:18721 (R;DE;In 
German 
DISSOLVED OXYGEN 
See OXYGEN 
DISTRIBUTED COLLECTOR POWER PLANTS 
Construction 


SSPS-DCS 
10:18175 (R;US) 


Design 
SSPS-DCS 
10:18175 (R;US) 


SSPS monthly data, October 1984. Plant 


Construction experience report, 
Construction experience report, 


operation report and 
daily operation summary, 10:18174 (R;US) 
SSPS monthly data, November 1984. Plant operation report 
and daily operation summary, 10:18173 (R;US) 
SSPS monthly data, [December 1984]. Plant operation report 
and daily operation summary, 10:18176 (R;US) 
DNA 
Biological Radiation Effects 
Homology and repair of UV-irradiated plasmid DNA in 
Haemophilus influenzae, 10:19208 (J;US) 
Poly(ADP-ribose) and the response of cells to ionizing 
radiation, 10:19205 (J;US) 


Termination of DNA synthesis in vitro at sites but not 
at ethyl adducts of the template, 10:19253 (J;NL) 
Chemical Bonds 
Conformational analysis of the (+) anti BPDE adduct to the 
guanine amino group of dCpdG, 10:19121 (J;US) 


Caffeine enhances the unscheduled DNA 
synthesis in spermatids of mice exposed to methyl 
methanesulfonate, 10:19246 (J;NL) 

Molecular Structure 
L RNA A-to-Z transitions and DNA B-to-Z transitions. II. 


utagen-induced deletions: mechanistic 
studies in Salmonella tester strain TA 102, 10:19235 (J;US) 
DNA ADDUCTS 
Molecular Structure 
Conformational analysis of the (+) anti BPDE adduct to the 
guanine amino group of dCpdG, 10:19121 (J;US) 





DONA POLYMERASES 
Enzyme Activity 


DNA POLYMERASES 


Enzyme Activity 
Resolution of the diadenosine 5',5'"-P+,P*-tetraphosphate 
binding subunit from a multiprotein form of HeLa cell DNA 
polymerase a, 10:19118 (J;US) 
DNA REPAIR 
Biological Pathways 
Characterization of MMS-sensitive mutants of Neurospora 
crassa, 10:19214 ;NL) 
al Radiation Effects 


Effects of an extract from the sea squirt Ecteinascidia turbinata 
on DNA is and excision repair in human fibroblasts, 
10:19213 G;GB) 

Reviews 

Poly(ADP-ribose) and the response of cells to ionizing 

radiation, 10:19205 (J;US) 
DNA REPLICATION 
Radiation Effects 

Effects of an extract from the sea squirt Ecteinascidia turbinata 
on DNA synthesis and excision repair in human fibroblasts, 
10:19213 (;GB) 

DNA SEQUENCING 
Measuring Methods 
Efficient method for matching nucleic acid sequences, 10:19125 
(;GB) 


See also BEAGLES 
Biological Radiation Effects 
Cobalt-60 radiation leukemogenesis studies, 10:19199 (RA;US) 
DORIS STORAGE RING 
Drift Chambers 
DE/dx measurements with ARGUS, 10:18983 (RA;US) 
DORMITORIES 
See RESIDENTIAL BUILDINGS 
DOSE RATES 
Computer Calculations 
Calculating spectra and dose rates in the Co pool, 10:19521 
(RA;US) 


Performance Testing 
Evaluation of draft ANSI Sandard N42.17 by testing, 10:18967 
(R;US) 


Evaluation of draft ANSI Sandard N42.17 by testing, 10:18967 
(R;US) 
DOSIMETERS 
See DOSEMETERS 
DOUBLE BETA DECAY 
Searches for double Bi, 8*/EC and double electron-capture 
decays, 10:19450 (R;US) 
DOUBLE FOCUSING SPECTROMETERS 
See FLAT MAGNETIC SPECTROMETERS 
DOWTHERM 
See BIPHENYL 
PHENYL ETHER 
DREDGE SPOIL 


Mined land reclamation using polluted urban navigable 
waterway sediments. III. Experience at a demonstration site, 
10:17875 (J:US) 

CHAMBERS 


Long drift techniques for calorimeters, 10:19002 (RA;US) 
Calibration 


Limits on the accuracy of drift chambers and calibration 
beams, 10:18970 (RA;US) 


Design and performance of a vertical drift chamber for heavy 
ion applications, 10:19014 (J;NL) 

Mark II secondary vertex detector, 10:18974 (RA;US) 

Particle identification by dE/dx measurement in JADE, 
10:18982 (RA;US) 

UAI central detector, 10:18972 (RA;US) 


Energy Losses 
Relativistic particle identification by dE/dx: the fruits of 
experience with ISIS, 10:18980 (RA;US) 
Energy Resolution 
dE/dx measurement with fine sampling, 10:18987 (RA;US) 


ERA-10/10/ 96S 


~~ loss measurements in the PEP TPC, 10:18984 (RA;US) 
Particle identification with a fine sampling ionization loss 
detector, 10:18986 (RA;US) 
Data 
DE/dx measurements with ARGUS, 10:18983 (RA;US) 
Particle Identification 
Particle identification using ionization sampling in the region of 
the relativistic rise, 10:18969 (RA;US) 
Particle identification by dE/dx sampling in neon, 10:18985 
(RA;US) 
Particle identification and tracking in central detectors, 
10:18988 (RA;US) 
Relativistic identification by dE/dx: the fruits of 
experience with ISIS, 10:18980 (RA;US) 
Particle Tracks 
Particle identification and tracking in central detectors, 
10:18988 (RA;US) 
Performance 
Design and performance of a vertical drift chamber for heavy 
ion applications, 10:19014 (J;NL) 
Mark II secondary vertex detector, 10:18974 (RA;US) 
Particle identification by dE/dx measurement in JADE, 
10:18982 (RA;US) 
Tracking with the PEP-4 TPC, 10:18976 (RA;US) 
Tradeoffs in drift chamber design, 10:18971 (RA;US) 
UAI central detector, 10:18972 (RA;US) 
Performance Testing 
Use of a nitrogen laser for observation of space charge effects 
in drift chambers and development of high precision vertex 
chambers, 10:19012 (J;NL) 
Spatial Resolution 
Limits on the of drift chambers and calibration 
beams, 10:18970 (RA;US) 
Time expansion chamber as high precision drift chamber, 
10:18975 (RA;US) 
DRIFT (PLASMA) 
See PLASMA DRIFT 
DRILL CORES 
Joints 
Rock joint description and modelling for prediction of near- 
field repository performance, 10:18027 (J;US) 
DRILL SHIPS 
See OFFSHORE PLATFORMS 
SHIPS 


DRILLING FLUIDS 
Limited to materials used in well drilling. 
Environmental Effects 
Effect of oil and gas well drilling fluids on shallow 
groundwater in western North Dakota, 10:17925 (R;US) 
Field Tests 
Effect of drilling fluids on permeability of uranium sandstone, 
10:17960 (R;US) 


Leaching 
Effect of oil and gas well drilling fluids on shallow 
groundwater in western North Dakota, 10:17925 (R;US) 
Waste Disposal 
Effect of oil and gas well drilling fluids on shallow 
groundwater in western North Dakota, 10:17925 (R;US) 
DRILLING MUD 
See DRILLING FLUIDS 
DRILLING PLATFORMS 
See OFFSHORE PLATFORMS 
DRILLS 


Material for protection of metal surfaces against corrosion by 
molten salts, 10:18670 (TG;US) 
DROPLETS 
Coalescence 
Drop-interface coalescence rate in tertiary amine solvent 
extraction. Draft, 10:18744 (R:US) 
DRY DEPOSITION 
See DEPOSITION 
DRY STORAGE 
Fuel 


Integrity 
Review of dry spent fuel storage experience, 10:17969 (R;US) 
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DRYERS, CLOTHES 
See CLOTHES DRYERS 
DRYING 
Energy Conservation 
Drying with heat pumps, 10:18608 (TJ;GB) 
DTO 


See DEUTERIUM 
HEAVY WATER 
TRITIUM 


DURENE 
Reduction 
Reduction of aromatic h by a new reducing 
system: calcium metal in amines, 10:18816 (J;US) 
DUST COLLECTORS 
Efficiency 
Electromechanics and filtration efficiency of 
subject to corona discharge, 10:18750 {RA:US) 
DUST FUELED REACTORS 
See FLUID FUELED REACTORS 
DUSTS 
Emission 
Registration and characterization of emission and 
environmental burden of coal fired grass and 
greenfodderdryers, 10:17871 (R;NL;In Dutch) 


Explosion hazards of oil shale dusts: Limits, pressures, and 
ignitability, 10:17945 (J;US) 
DYMAC SYSTEM 


See NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 


DYNAMIC MATERIALS ACCOUNTABILITY SYSTEM 
See NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 


spouted beds 


Enhanced interaction energy shifts in the x-ray spectrum of 
163Ho, 10:19473 (J;US) 
DYSPROSIUM COMPOUNDS 
Crystal-Phase Transformations 
Critical properties of pure and randomly dilute dysprosium 
aluminum garnet, 10:18734 (J;US) 


Hydration 
Hydration of the Dy* ion in dysprosium chloride solutions 
determined by neutron diffraction, 10:18795 (J;US) 
Ising Model 
Critical properties of pure and randomly dilute dysprosium 
aluminum garnet, 10:18734 (J;US) 
Neutron Diffraction 
Critical properties of pure and randomly dilute dysprosium 
aluminum garnet, 10:18734 (J;US) 
DYSPROSIUM IONS 
Emission Spectra 
Free-ion spectra of interest to solid and solution 
spectroscopists, 10:19326 (R;US) 
Susceptibility 


electric field effects on the paramagnetic 
susceptibility of polycrystalline materials, 10:19533 (J;NL) 
DYSPROSIUM ISOTOPES 
See also DYSPROSIUM 163 
Delayed Protons 
Spectroscopy of direct and 8-delayed proton ‘northwest’ of 
46Gd, 10:19458 (R;DE) 


EARTH ATMOSPHERE 
See also MAGNETOSPHERE 
Climates 
Global energy future and the carbon dioxide problem, 10:19049 
(RA;US) 
Increase of atmospheric CO: and possible climatic changes, 
10:19046 (RA;US) 
Regional aspects of CO:-induced global warming, 10:19047 
(RA;US) 


Radiation Transport 
Intercomparison of radiation codes in climate models 
(CRCCM), 10:19054 (R;US) 
Radionuclide Migration 


Environmental aspects of a tritium release from the Savannah 
River Plant on March 23, 1984, 10:19061 (R;US) 


Turbidity 
Analysis of atmospheric turbidity for daylight calculations, 
10:18584 (J;CH;RU) 
Zenith luminance and sky luminance distributions for 
daylighting calculations, 10:18583 (J;CH;RU) 
EARTHWORMS 
See ANNELIDS 
EAST PAKISTAN 
See BANGLADESH 
EBIC 
See SCANNING ELECTRON MICROSCOPY 
EBR-2 REACTOR 
Extended overpower transient testing of LMFBR oxide pins in 
EBR-II, 10:18341 (R;US) 
After-Heat Removal 
Decay heat removal and dynamic plant testing at EBR-II, 
10:18404 (R;US) 
EBR-II inherent shutdown and heat removal tests: a survey of 
test results, 10:18397 (R;US) 
Control Rod Drives 
Simulation and verification of the EBR-II automatic control 
10:18361 (R;US) 
RHR Systems 
Decay heat removal and dynamic plant testing at EBR-II, 
10:18404 (R;US) 
Seismic Effects 
Seismic response of the EBR-II to the Mount Borah 
earthquake, 10:18396 (R;US) 
Transient Overpower Accidents 
Perturbations of reactor flow and inlet temperature in EBR-II 
for reactivity feedback validation, 10:18398 (R;US) 
Design 
Current position and actual licensing decisions on leak-before- 
break in the FRG, 10:18439 (RA;US) 
ECONOMIC GROWTH 
Forecasting 
World energy outlook to 2020, 10:18501 (R;GB) 
Global Aspects 
Industrial energy use and conservation, 10:18500 (R;GB) 
World energy outlook to 2020, 10:18501 (R;GB) 
EDS LIQUEFACTION 
See EXXON LIQUEFACTION PROCESS 
EDTA 
Chemical Reaction Kinetics 
Quantum yield of formation of methylviologen radical cation 
in the photolysis of the Ru(bpy)s2i/methylviologen/EDTA 
system, 10:18133 (J;US) 


Complexometry 
Charge-transfer complexation between methylviologen and 
sacrificial electron donors EDTA, triethanolamine, and 
cysteine, 10:18815 (J;US) 


See ENERGY EXTENSION SERVICE 
EFFUSION 
See DIFFUSION 
EGGS 
Cell Differentiation 
Influence of temperature on egg development times of three 

species of Diaptomus from subtropical Florida, 10:19223 
G;US) 


Influence of temperature on egg development times of three 
species of Diaptomus from subtropical Florida, 10:19223 
G;US) 


EHV AC SYSTEMS 
345-765 kV. 





gas-insulated cable design for 500-kV transmission. 
Final report, 10:18300 (R;US) 


the carcinogenicity 
een 10:19203 (RA;US) 
ELECTRIC BATTERIES 
Devices for production and/or storage of electrical energy from 
chemical reactions; excludes FUEL CELLS and 
RADIOISOTOPE BATTERIES. 
Electrodes 
Polypyrrole electrodes, charge transfer to aqueous and solid 
pane sens electrolytes, 10:18491 (J;FR) 


ee datieses 
Electrical Insulation 
Evaluating electrical cables by the LLNL Ease-Of-Ignition 
apparatus, 10:18888 (RA;US) 
ELECTRIC CONDUCTORS 
Hall Effect 
ized Hall conductance as a topological invariant, 
10:19526 (R;US) 
Spectral Reflectance 
Approximate formulas for the amplitude and the phase of the 
infrared reflectance of a conductor, 10:19542 (J;US) 
ELECTRIC CONTACTS 
See 
cell interconnect design for terrestrial photovoltaic 
denis 10:18134 (;US) 
Electric Conductivity 
Process for reducing series resistance of solar cell metal 
contact systems with a soldering flux etchant, 10:18136 
(P;US) 


Process for reducing series resistance of solar cell metal 
contact systems with a soldering flux etchant, 10:18136 
(P;US) 


Solar-cell interconnect design for terrestrial photovoltaic 
— 10:18134 (J;US) 


aaa interconnect design for terrestrial photovoltaic 
modules, 10:18134 (J;US) 
= FILTERS 


Romane at Sher eapanoy stapenss ah the 
measuring 


uncertainty in 
an statistical estimators of input noise, 10:18893 


Spectral Response 
Effect of filter frequency response on the uncertainty in 
— ee 


ELECTRIC GENERATORS 
Rotating generators only; excludes DIRECT ENERGY 
CONVERTERS. 
Design 
Windfarm strategies: the economies of scale, 10:18277 (BA;US) 
ELECTRIC POWER 
See also HYDROELECTRIC POWER 
Energy Consumption 
Monthly Energy Review, November 1984, 10:18545 (R;US) 
Power Demand 
ee 10:18540 
Production 
Monthly Energy Review, November 1984, 10:18545 (R;US) 
ELECTRIC UTILITIES 
Cooling Systems 
Technical assessment manual. Volume I, Edition III. 
Appendices, 10:18279 (R;US) 
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Cost 
Technical assessment manual. Volume I, Edition III. 
Appendices, 10:18279 (R;US) 
Forecasting 
ee forecasts: a case study 
of econometric estimation with influential data points, 
10:18537 (R;US) 
Load Management 

Control of residential air conditioning loads. Innovative Rates 
Program. Final report, July 1-September 30, 1980, 10:18539 
(R;US) 

Demand-side management. Volume 3. Technology alternatives 
and market implementation methods. Final report, 10:18542 
(R;US) 

Demand-side management. Volume 2. Evaluation of 
alternatives. Final report, 10:18541 (R;US) 

Nonlinear Problems 
Studies in nonlinear large scale systems theory. Final report, 
September 1980-April 1984, 10:18278 (R;US) 
Power Demand 
ee ne eae forecasts: a case study 
of econometric estimation with influential data points, 
10:18537 (R;US) 
Rate Structure 
Demand-side management. Volume 3. Technology alternatives 
and market implementation methods. Final report, 10:18542 
(R;US) 
Demand-side management. Volume 2. Evaluation of 
alternatives. Final report, 10:18541 (R;US) 
ELECTRICAL INSULATION 

Fire Prevention 

Evaluating electrical cables by the LLNL Ease-Of-Ignition 
apparatus, 10:18888 (RA;US) 
ELECTRICAL INSULATORS 
Fractures 
Brittle fracture problem in composite insulators, 10:18301 
(R;GB) 
ELECTRIC-POWERED VEHICLES 
See also HYBRID ELECTRIC-POWERED VEHICLES 

Performance Testing 

INEL electric vehicle laboratory tion: transition test 
results and comparisons with JPL ETV1-2 data, 10:18619 
(R;US) 

Test plan for acceptance, verification and performance testing 
of the Bedford Lucas Chloride Electric Van. Part I. 
Acceptance and verfication testing at EG and G Automotive 
Research. Part II. INEL performance testing. Revision 1, 
10:18620 (R;US) 

ELECTRODES 
See also CATHODES 

Chemical Activation 

Advanced alkaline water electrolysis at enhanced pressures (30 
to 60 bars) and enhanced temperatures (100° to 200°C), 
10:18071 (R;XE) 

Chemical Preparation 

Material for electrodes of pulsed and arc sources of light, 
10:18894 (TG;US) 

Method of material for the electrodes of gas 
discharge devices, 10:18895 (TG;US) 

Electric Currents 
A theoretical comparison of flow-through and flow-by porous 

electrodes at the limiting current, 10:18552 (J;US) 

Materials 
Polypyrrole electrodes, charge transfer to aqueous and solid 

polymer electrolytes, 10:18491 (J;FR) 

Porosity 
A theoretical comparison of flow-through and flow-by porous 

electrodes at the limiting current, 10:18552 (J;US) 
ELECTROLYTIC CELLS 

Electrodes 

Advanced alkaline water electrolysis at enhanced pressures (30 
to 60 bars) and enhanced temperatures (100° to 200°C), 
10:18071 (R;XE) 
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Membranes 
Advanced alkaline water electrolysis at enhanced pressures (30 
to 60 bars) and enhanced temperatures (100° to 200°C), 


coupling of high-altitude, 
electromagnetic pulses, 10:19019 (RA;US) 
ELECTROMAGNETIC RADIATION 


See also ELECTROMAGNETIC PULSES 
INFRARED RADIATION 
LASER RADIATION 


Pattern 
Pole-zero modeling to linear array synthesis. 1. 
Unconstrained solution, 10:19654 (J;US) 
ELECTROMAGNETIC WAVES 
See ELECTROMAGNETIC RADIATION 
ELECTRON ACCEPTOR 
See ELECTRONS 
ELECTRON BEAM INDUCED CURRENT 
See SCANNING ELECTRON MICROSCOPY 
ELECTRON 
Acceleration 
Wake fields and wake field acceleration, 10:19505 (R;US) 
ELECTRON CAPTURE 
By projectiles in collisions; not for ELECTRON CAPTURE 
DECAY. 
Born Approximation 
Technique for evaluation of the potential Born 
approximation for electron capture, 10:19328 (J;US) 
ELECTRON COLLISIONS 
See also ELECTR 


Inner-Shell Ionization 
Improved atomic data for predictions by the 
codes TIGER and TIGERP. I. Inner-shell ionization by 
electron collision, 10:19327 (R;US) 
ELECTRON DONOR 
See ELECTRONS 
ELECTRON MICROPROBE ANALYSIS 
Materials for application in MHD steam bottoming plant: 
summary report, 10:18280 (R;US) 
ELECTRON Bi RINGS 
Microwave 


'ON-ION COLLISIONS 
ON-MOLECULE COLLISIONS 


Radiation 
Generation of electromagnetic radiation from a rotating 
electron ring in a rippled magnetic field, 10:18869 (J;US) 
Rotation 


Generation of electromagnetic radiation from a rotating 
electron ring in a rippled magnetic field, 10:18869 (J;US) 
ELECTRON-DEUTERON INTERACTIONS 
Feasibility Studies 
i ts on internal targets for the Aladdin storage ring, 
10:18903 (RA;US) 
Beams 


i its on internal targets for the Aladdin storage ring, 
10:18903 (RA;US) 
ELECTRONIC DATA PROCESSING 
See DATA PROCESSING 


Absolute number concentration measurement of submicrometer 
particles, 10:19058 (B;US) 
ELECTRON-ION COLLISIONS 
Recombination 
Experimental approaches to the measurement of dielectronic 
recombination, 10:19305 (RUS) 
ELECTRON-MOLECULE COLLISIONS 
Dissociation 
Effect of on the dissociative electron attachment 
to CCIFs and C:F¢ , 10:19332 (J;US) 
Electron Attachment 
Effect of the dissociative electron 


on attachment 
to CCIF; and C:Fe , 10:19332 (J;US) 


Charged-Particle Transport 


Excitation 
Excitation of R: states of HgCl. and HgBr. by electron 
impact, 10:19338 (J;US) 
ELECTRON-POSITRON INTERACTIONS 
Annihilation 
A production in e* e~ annihilation at 29 GeV, 10:19383 (J;US) 
Calculation of exclusive decay modes of the tau, 10:19394 


in e* e~ 


between 10.6 and 11.2 GeV/c%, 10:19369 (R;DE) 

Inclusive production of vector mesons rhosup(o) and 
Ksup(*+-) in e* e~ annihilation at <Vs> = 35 GeV, 
10:19356 (R;DE) 

on jet cross sections in order asub(S)*, 10:19386 

New results on e* e~ -> y* p~ from the JADE detector at 
PETRA, 10:19362 (R;DE) 

Photon pair production by e* e~ annihilation and search for 
supersymmetric photinos at energies greater than 40 GeV, 
10:19359 (R;DE) 

Production and decay of tau leptons in e* e~ annihilation at 
PETRA energies, 10:19363 (R;DE) 

Test of models for parton fragmentation by means of three-jet 
events in e* e~ annihilation at Vs-bar = 29 GeV, 10:19382 
(J;US) 

Weak corrections to polarization and charge asymmetries in 
ete” -> p* pw” around the Z°, 10:19385 (R;DE) 

Beams 


Physics of (very) high energy e* -e~ colliders, 10:19374 (R;US) 
Deep Inelastic Scattering 
Tagged two photon production of muon pairs, 10:19366 
(R;DE) 


Measurements of the radiative width of the eta’(958) in two- 

photon interactions, 10:19357 (R;DE) 
Pair Production 

New results on e* e~ -> y* w~ from the JADE detector at 
PETRA, 10:19362 (R;DE) 

Photon pair production by e* e~ annihilation and search for 
supersymmetric photinos at energies greater than 40 GeV, 
10:19359 (R;DE) 

Production and decay of tau leptons in e* e~ annihilation at 
PETRA energies, 10:19363 (R;DE) 

Particle Production 

Detailed study of strange particle luction in e* e~ 
annihilation at high energy, 10:19364 (R;DE) 

Evidence for Bsup(*) production from the observation of 
monochromatic 50 MeV photons in e* e~ interactions 
between 10.6 and 11.2 GeV/c?, 10:19369 (R;DE) 

methods of heavy quark detection, 10:19375 


(R;US) 
Physics of (very) high energy e* -e~ colliders, 10:19374 (R;US) 
Reviews 


Search for new particles at PETRA, 10:19371 (R;DE) 
Weak Interactions 
Weak corrections to polarization and charge 
+e" -> p* pw around the Z°, 10:19385 (R;DE) 
Weinberg Lepton Model 
Weak corrections to polarization and charge 
ete” -> p* pw” around the Z°, 10:19385 (R;DE) 
INS 


Magnetic Moments 
Apparatus-dependent contributions to (g-2), 10:19367 (R;US) 
ELECTROWEAK MODEL 


Density effect for the ionization loss of charged particles in 
various substances, 10:19506 (J;US) 





properties of positive ambipolar potential 
ee eee 10:19566 (J;US) 
Electrostatic confinement in a bumpy torus, 10:19575 (J;US) 
Stochastic particle diffusion in velocity space for a bumpy 
torus, 10:19578 (J;US) 
CELLS 


Biological Radiation Effects 
Possible error-prone repair of neoplastic transformation 
induced by fission-spectrum neutrons, 10:19219 (J;GB) 


Analysis early embryonic lethality in mice, 
10:19137 (J;NL) 


Analysis of spontaneous early embryonic lethality in mice, 
10:19137 G;NL) 
EMERGENCY CORE COOLING SYSTEM 


See ECCS 
EMERGENCY PETROLEUM ALLOCATION ACT 


Ninety-Eighth Congress, Second Session on S. 2370, June 
14, 1984, 10:18585 (B;US) 
EMERGENCY PLANS 


National Defense Executive Reserve Workshop. Final report, 
10:18525 (R;US) 


Laser-Induced Breakdown Spectroscopy for elemental analysis, 
10:17824 (RA;US) 


See ENVIRONMENTAL MEASUREMENTS LABORATORY 
EMP 
See ELECTROMAGNETIC PULSES 
EMPLOYEES 
See PERSONNEL 
EMPLOYMENT 
Forecasting 
nee manpower, 1984, 10:18494 (R;US) 
" Genetic Effects 
expression time of mutagen-induced 6-thi 
resistance in Chinese hamster ovary cells (CHO/HGPRT 
system): expression in division-arrested cell cultures, 
10:19138 (J;US) 
Possible mechanism 


SOLAR ENERGY 
Meetings 
All states leaders meeting, 1983. Post conference 
report, 10:18556 (R;US) 
ANALYSIS 


Review of microcomputer residential energy analysis software 
applications. Final report, 10:18560 (R;US) 
Performance 
manufacturers: an evaluation of the 1983-84 EADC program, 
10:18495 (R;US) 
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ENERGY AUDITS 
Technology Assessment 
Institutional Programs: situational assessment, 
10:18562 (R;US) 
BALANCE 


Computer Calculations 
TREC-Triangular Energy Calculation, 10:18575 (R;NO;In 
Norwegian) 
Simulation 
Pulverized coal combustion. Radiation calculation by means of 
Monte Carlo method, 10:17896 (R;DK;In Danish) 
ENERGY CONSERVATION 
DOE state and local assistance programs: program activities 
(US DOE programs: 50 states and seven territories), 
10:18526 (R;US) 
Cost 
Cost curves for energy conservation in Norway, 10:18521 
(R;NO;In Norwegian) 
Demonstration Programs 
Solar Urban Neighborhood (SUN). Final report, 10:18566 
(R;US) 
Diagnostic Techniques 
Applications of laser di 
research, 10:18897 (R;US) 
Environmental Impacts 
Preliminary Environmental Study of selected 
conservation measures in ten Pacific Northwest Industries. 
Final report, 10:18590 (R;US) 
Financial Incentives 
ituti Conservation Programs: situational assessment, 
10:18562 (R;US) 
Suggested new directions for the Institutional Conservation 
Programs, 10:18561 (R;US) 
Forecasting 
Energy conservation in households towards the year 2000. An 
attempt to include energy conservation into the power 
forecasts, 10:18568 (R;NO;In Norwegian) 
World energy outlook to 2020, 10:18501 (R;GB) 
Global Aspects 
World energy outlook to 2020, 10:18501 (R;GB) 
Profits 
Cost curves for energy conservation in Norway, 10:18521 
(R;NO;In Norwegian) 


Regulations 
Energy-conserving development regulations: monitoring 
project, 10:18554 (R;US) 
ENERGY CONSUMPTION 
See also FUEL CONSUMPTION 
Numerical Data 
Trends in industrial use of energy, 10:18606 (J;US) 
ENERGY CONVERSION 
Diagnostic T 
Applications of laser diagnostics 
research, 10:18897 (R;US) 
ENERGY DEMAND 
Evaluation 
SOLVOR - Annual energy- and power calculations, 10:18576 
(R;NO;In Norwegian) 


in energy conservation 


in energy conservation 


F 
Argentina: the energy outlook, 10:18530 (R;GB) 
Brazil: the energy outlook, 10:18531 (R;GB) 
Mexico, energy outlook, 10:18498 (R;GB) 
World energy outlook to 2020, 10:18501 (R;GB) 
Global 
World energy outlook to 2020, 10:18501 (R;GB) 
Mathematical Models 
Development of an environmental sector in the energy model 
SELPE: calculations of emissions and a review of pollution 
control techniques, 10:18502 (R;NL;In Dutch) 
ENERGY DISTRIBUTION 
See ENERGY SPECTRA 
ENERGY EXTENSION SERVICE 
DOE state and local assistance programs: program activities 
(US DOE : 50 states and seven territories), 
10:18526 (R;US) 
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ENERGY FACILITIES 
Capitalized Cost 
Cost analysis methodologies: a unified view, 10:18863 (J;US) 


Contracts 
Status of synthetic fuels and cost-shared energy R & D 
facilities. Hearings before the Subcommittee on Energy 
Development and Applications of the Committee on Science 
and Technology, House of Representatives, Ninety-Eighth 
Congress, Second Session, June 6, 7, 13, 1984, 10:18535 
(B;US) 
Cost Estimation 


Cost analysis methodologies: a unified view, 10:18863 (J;US) 


Status of synthetic fuels and cost-shared energy R & D 
facilities. Hearings before the Subcommittee on Energy 
Development and Applications of the Committee on Science 
and rea House of Representatives, Ninety-Eighth 
Congress, Second Session, June 6, 7, 13, 1984, 10:18535 
(B;US) 

ENERGY INFORMATION ADMINISTRATION 
Information Dissemination 
EIA Publications: New Releases. Publications released, 
January-February 1985, 10:18493 (R;US) 
Mission Analysis 
Annual report to Congress, 1984, 10:18492 (R;US) 
Management 


Program 
Annual report to Congress, 1984, 10:18492 (R;US) 
EIA Publications: New Releases. Publications released, 
January-February 1985, 10:18493 (R;US) 
ENERGY MANAGEMENT 
Manuals 
Indiana energy management planning: a guide for state, 
county, and municipal governments, 10:18519 (R;US) 
ENERGY MODELS 
Development of an environmental sector in the energy model 
SELPE: calculations of emissions and a review of pollution 
control techniques, 10:18502 (R;NL;In Dutch) 
ENERGY POLICY 
Financing the energy transition, 10:18527 (R;US) 
ENERGY SECURITY CORPORATION 
See SYNTHETIC FUELS CORPORATION 
ENERGY SHORTAGES 
Plans 
National Defense Executive Reserve Workshop. Final report, 
10:18525 (R;US) 
ENERGY SOURCE DEVELOPMENT 


Financing the energy transition, 10:18527 (R;US) 


Energy-related manpower, 1984, 10:18494 (R;US) 
Meetings 
Focus: energy issues for the eighties, 10:18096 (R;US) 
Socio-Economic Factors 
Socio-economic aspects of energy planning in developing 
countries: some methodological issues, 10:18505 (R;NL) 
ENERGY SOURCES 
See also WOOD FUELS 
Coordinated Research Programs 
New energy sources in Japan. Organization and 
implementation of energy research programs, 10:18513 
(R;NL;In Dutch) 


Energy-related manpower, 1984, 10:18494 (R;US) 
ENERGY SPECTRA 
Numerical Analysis 
Remarks on the of incident neutron energy for 
neutron capture therapy, 10:19518 (RA;US) 
ENERGY SUPPLIES 
See also FUEL SUPPLIES 
Research Programs 
New energy sources in Japan. Organization and 
implementation of energy research programs, 10:18513 
(R;NL;In Dutch) 
Supply and Demand 
Energy scenarios for New Zealand - summary, 10:18529 
(R;NZ) 
Energy scenarios for New Zealand, 10:18528 (R;NZ) 


ENGLAND 
See UNITED KINGDOM 
ENVIRONMENTAL IMPACTS 
This descriptor is to be used to describe the possible effects on the 
environment from a proposed project. 
Simulation 


consequences 
report, 10:19073 (R;DK) 
ENVIRONMENTAL 
Quality Control 
Evaluation of U.S. Department of 
program data, 10:18783 (J;US) 
Radiochemical Analysis 
Evaluation of U.S. of Energy quality assessment 
program data, 10:18783 (J;US) 
ENVIRONMENTAL POLICY 
Research Programs 
Special studies and analyses for the Assistant 
Environment. Final report, 10:19095 (R;US) 
ENZYME INHIBITORS 
Biological Effects 
Do inhibitor studies demonstrate a role for poly(ADP-ribose) 
in DNA repair?, 10:19099 (J;US) 
Effects 


Poly(ADP-ribose) and the response of cells to ionizing 
radiation, 10:19205 (J;US) 
EPITHELIUM 


Response of cultured normal human mammary epithelial cells 
to X rays, 10:19210 (J;US) 
EPITHERMAL NEUTRONS 
Depth Dose Distributions 
Design study of facilities for boron neutron capture therapy, 
10:19515 (RA;US) 
Neutron Flux 
System for simultaneous monitoring of thermal and 
neutron flux during boron neutron capture therapy, 10:19155 
(RA;US) 
Radiation Monitoring 
System for simultaneous monitoring of thermal and epithermal 
neutron flux during boron neutron capture therapy, 10:19155 
(RA;US) 
RBE 
Biological studies of an epi beam for NCT with 
NaeBi2Hi:SH, 10:19192 (RA;US) 
EPOXIDES 


Compatibility 
Compatibility of anhydride cured epoxies with 
hexanitroazobenzene (HNAB) and hexanitrostilbene (HIS), 


10:19035 (R;US) 


Compatibility of anhydride cured epoxies with 
hexanitroazobenzene (HNAB) and hexanitrostilbene (HNS), 
10:19035 (R;US) 


Fourier transform infrared spectrophotometric analysis of resin 
mix stoichiometry. Revision 1, 10:18762 (R;US) 
EPOXY COMPOUNDS 
See EPOXIDES 
EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
EQUIPMENT 
Use of a more specific term is recommended. 
See also CAPACITIVE ENERGY STORAGE EQUIPMENT 
ELECTRONIC EQUIPMENT 


Cost 
peat 1983, 10:17840 (R;SE;In Swedish) 


Follow-up of the operation and studies of the production of 
peat 1983, 10:17840 (R;SE;In Swedish) 





Energy-Level Transitions 
Berkeley High-Resolution Ball, 10:18964 (R;US) 
ERBIUM COMPOUNDS 
Sorptive Properties 
in helium release rates from metal ditritides, 
10:18726 (J;US) 


Emission 
Free-ion spectra of interest to solid and solution 
spcroncopist 1019526 (US) 
ERBIUM ISOTOPES 
See also ERBIUM 156 
Delayed Protons 
Spectroscopy of direct and -delayed proton ‘northwest’ of 
46Gd, 10:19458 (R;DE) 
EROSION 
ieiiinn Deeteuncithe 
Erosion/wear monitor development, 10:17821 (RA;US) 
ERUPTION 
Environmental Effects 
Climatic impact of explosive volcanic eruptions, 10:19056 
(J;GB) 


ee ee ene ee 
from Escherichia coli to ni 


cyanobacteria, 10:19136 (J;US) 
DNA Sequencing 


Primary structure of the Escherichia coli ribonucleoside 
diphosphate reductase operon, 10:19106 (J;US) 
—— 
and essential oil content of secretory glands of 
sage (Salvia officinalis), 10:19141 (J;US) 
ESTERS 
Includes esters of organic and inorganic acids. 
See also PHORBOL ESTERS 
PHOSPHOLIPIDS 


Chemical Reaction Kinetics 
Methanol formation on zirconium dioxide, 10:18083 (J;US) 


Chemical Preparation 
Synthesis, physical properties, and biological activity of 
estrogen carboranes, 10:18838 (RA;US) 
Chemical Properties 
Synthesis, physical properties, and biological activity of 
estrogen carboranes, 10:18838 (RA;US) 


Hormone receptor densities in relation to B neutron capture 
therapy, 10:19160 (RA;US) 
ESTUARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
ETA 
Radiative Decay 
Modern test of chiral anomalies, 10:19402 (R;US) 
ETA-549 
See ETA MESONS 
ETA-958 RESONANCES 
Radiative Decay 
Measurements of the radiative width of the eta’(958) in two- 
photon interactions, 10:19357 (R;DE) 


Carbohydrates from microalgae, 10:18110 (RA;US) 
Phase Studies 


Phase separation of organics/water mixtures using salts, 
10:18745 (R;US) 
Processes 


Separation 
Phase separation of organics/water mixtures using salts, 
10:18745 (R;US) 
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Synthesis 
Chemicals from biomass, 10:18085 (BA;GB) 


See ACETYLENE 
ETHOCEL 
See CELLULOSE 
ETHYL ALCOHOL 
See ETHANOL 
ETHYL METHANESULFONATE 
See EMS 
ETHYLALDEHYDE 
See ACETALDEHYDE 
ETHYLENEDIAMINETETRAACETIC ACID 
See EDTA 
ETHYNE 
See ACETYLENE 
EUCLIDEAN QUANTUM FIELD THEORY 
See CONSTRUCTIVE FIELD THEORY 


Energy Demand 
Fostpacts for US coal exports to Western Europe, 10:17901 
) 


District > supply in Western European countries, 10:18518 
(TJ;GB 
EUROPEAN ORGANIZATION FOR NUCLEAR RESEARC 
See CERN 
EUROPIUM 151 TARGET 
Spin Orientation 
Development of optically pumped polarized jet targets for use 
in heavy-ion reaction studies, 10:18911 (RA;US) 
EUROPIUM 153 TARGET 
Spin Orientation 
Development of optically pumped polarized jet targets for use 
in heavy-ion reaction studies, 10:18911 (RA;US) 
EUROPIUM IONS 
Emission Spectra 
Free-ion spectra of interest to solid and solution 
spectroscopists, 10:19326 (R;US) 
EUROPIUM NITRATES 


Solubility 
Solubility of Eu(NOs)s.6H2O in water at 298.15 K, 10:18801 
G;GB) 
EVALUATED NUCLEAR DATA FILE 
See NUCLEAR DATA COLLECTIONS 
EVAPORATORS 
Modifications 
30 GPM boric acid evaporator modifications for Watts Bar 
Units 1 and 2, Sequoyah Units 1 and 2, 10:18367 (RA;US) 
EXCHANGE (HEAT) 
See HEAT TRANSFER 
EXHAUST GASES 
Effects 
Metabolism and macromolecular covalent binding of 
benzo[a]pyrene in cultured Fischer-344 rat lung type II 
epithelial cells, 10:19252 (J;GB) 
Health Hazards 
Estimation of health effects of smokey effluents, 10:19220 
(R;NO;In a 
‘AL BREEDER REACTOR-2 
See EBR-2 REACTOR 
EXPERIMENTAL FACILITIES (ACCELERATOR) 


Simulation of rock fracture with the 3-D SHALE code, 
10:17942 (R;US) 


EXTRAHIGH VOLTAGE ALTERNATING CURRENT SYS 
See EHV AC SYSTEMS 

EXXON DONOR SOLVENT LIQUEFACTION 
See EXXON LIQUEFACTION PROCESS 





1038 / ERA-10/10 


EXXON.LIQUEFACTION PROCESS 
Economics 


EDS coal liquefaction process development: Phase 
Sraeeatapedt tay Obedeahet 0 


Quarterly technical 
1984, ee oe 
Pilot Plants 
EDS coal liquefaction process development: Phase V. EDS 
Cansdiideion Pecaue dinany hale anltaaienr éutleph 
10:17802 (R;US) 
EDS coal liquefaction process development: Phase 
Quarterly Sehelinsh poogaas sagen, Pel caeeti 
1984, 10:17801 (R;US) 


Yields 
EDS coal liquefaction process development: Phase 
Quarterly technical progress report, July pees A 30, 
1984, 10:17801 (R;US) 


F-1260 RESONANCES 
Radiative Decay 
Pion pair production in photon-photon interactions, 10:19360 


(R;DE) 
FACILITIES (ACCELERATOR) 
See ACCELERATOR FACILITIES 
(ENERGY) 


FACTORIZATION 
Algorithms 


New results on integer factorizations, 10:19649 (R;US) 

FANS 

See BLOWERS 
FARADAY GENERATORS 

See MHD GENERATORS 
FAST BREEDER TYPE REACTORS 

See FBR TYPE REACTORS 
FAST FLUX TEST FACILITY REACTOR 

See FFTF REACTOR 


ign study of 

10:19515 (RA;US) 

Filtered-beam dose distributions for boron neutron capture 
therapy of brain tumors, 10:19514 (RA;US) 

RBE 
Mixed dose distributions of fast neutrons and boron neutron 
for the fast neutron beam from YAYOI, 10:19516 
(RA;US) 
FAST-MIXED SPECTRUM REACTOR 


ional programmes 
10:18343 (R;AT;In several languages) 
FECES 


Excrement from heron colonies for environmental assessment 
of toxic elements, 10:19255 —. 
FEDERAL ENERGY REGULATORY COMMISSION 
See US FERC 
FEDERAL REGION IV 
Prior to June 1982 this concept was indexed to SOUTHEAST 
REGION. 
See also ALABAMA 
FLORIDA 


MISSISSIPPI 
SOUTH CAROLINA 


Algae 
“a ee 10:18111 


FEDERAL REGION VI 
Prior to June 1982 this concept was indexed to SOUTHWEST 
REGION. 
See also LOUISIANA 
NEW MEXICO 
TEXAS 


Resource Assessment 
Collection and selection of oil-producing desert microalgae, 
10:18103 (RA;US) 
REPUBLIC 


OF GERMANY 
Fuel Substitution 
of an expanded use of coal in the Federal 
Republic of Germany, 10:18508 (R;DE;In German) 
Radiation Protection 
of radiation protection in the Federal Republic of 
Germany, 10:19509 (RA;DE;In German) 
FEDERAL WATER POLLUTION CONTROL ACT 
See CLEAN WATER ACT 
FEDERATION OF MALAYA 
See MALAYSIA 
FERMENTATION ALCOHOL 
See ETHANOL 
FERMI STATISTICS 
Boson degrees of freedom in Fermion many-body systems, 
10:19488 (R;US) 
FERMI-DIRAC STATISTICS 
See FERMI STATISTICS 
FERMILAB ACCELERATOR 
Facility at Fermi National Accelerator Laboratory, Batavia, 
— includes main synchroton, booster synchrotron, and 


Data Processing 
Data driven processing, 10:18939 (RA;US) 
Microprocessors 
Trigger processors for hadron colliders, 10:18938 (RA;US) 
Radiation Detectors 
Superconducting magnets for detectors, 10:19007 (RA;US) 
Timing Circuits 
Trigger processors for hadron colliders, 10:18938 (RA;US) 
FERMIONS 
See also LEPTONS 
Canonical analysis of the fermion sector in higher-derivative 
supergravity, 10:19410 (R;US) 
Chiral Symmetry 
Chiral fermions beyond the standard model, 10:19422 (J;US) 
Lorentz Invariance 
Comment on quantum effects on 4-dimensional space-time 
symmetries, 10:19400 (R;US) 
Many-Body Problem 
Boson degrees of freedom in Fermion many-body systems, 
10:19488 (R;US) 


Mass 
Chiral fermions beyond the standard model, 10:19422 (J;US) 
Light fermion mass hierarchies in supersymmetric modeis, 
10:19415 (R;US) 
FERMIUM 254 
Spontaneous Fission 
fission - the mass drift mode in heavy ion reactions, 
10:19441 (R;DE) 
FERRICYANIDES 
Voltametry 
Pretreatment and validation procedure for glassy carbon 
voltametric indicator electrodes, 10:18763 (J;US) 
STEELS 


Corrosion of structural alloys in flowing Pb-17Li environment, 
10:19611 (RA;US) 
Environmental effects on properties of structural alloys in 
flowing lithium, 10:19610 (RA;US) 
Crack Propagation 
Lifetime analysis: thermally driven fatigue crack growth in an 
HT-9 first wall, 10:19589 (RA;US) 





FERRITIC STEELS 
Fracture Properties 
Fracture 


Properties 
Lifetime analysis: thermally driven fatigue crack growth in an 
HT-9 first wall, 10:19589 (RA;US) 
Impact Strength 
Irradiation of minature Charpy impact 12 Cr-1 MoVW 
specimens st 200 and 300°C: HFIR-CRT-53, 10:18629 


of structural alloys in 
flowing lithium, 10:19610 (RA;US) 
Summary of the EBR-II AD-2 ferritics irradiation experiment, 
10:19593 (RA;US), 
Variation of postirradiation strength properties of ferritic steels 
with irradiation temperatures, 10:19604 (RA;US) 
Physical Radiation Effects 
Alloy development for improved swelling resistance in ferritic 
jane be et a 
ferritic steels for fast induced-radioactivity 
sean 1niSG0T RASS) 
irradiation 


of ferritic steels in HFIR: HFIR-CTR- 


49 and -50, 10:18628 (RA;US) 
Irradiation of minature Charpy impact 12 Cr-1 MoVW 
specimens at 200 and 300°C: HFIR-CRT-S3, 10:18629 


(RA;US) 

Summary of the EBR-II AD-2 ferritics irradiation experiment, 
10:19593 (RA;US) 

Variation of postirradiation strength properties of ferritic steels 
with irradiation temperatures, 10:19604 (RA;US) 

it of ferritic steels for fast induced-radioactivity 

decay, 10:19607 (RA;US) 

Alloy development for improved swelling resistance in ferritic 
steels, 10:18635 (RA;US) 

Tensile Properties 


irradiation of ferritic steels in HFIR: HFIR-CTR- 


49 and -50, 10:18628 (RA;US) 
FERROMAGNETIC MATERIALS 


Thermodynamic Properties 
Quantum Monte Carlo study of a spin-1/2 chain, 10:18736 
G;US) 
FFTF REACTOR 
Swelling of NiBe and copper alloys in FFTF, 10:18648 (R;US) 
OPTICS 


Properties 
Fiber optics in fossil energy, 10:19024 (RA;US) 
Uses 
Fiber optics in fossil energy, 10:19024 (RA;US) 


Radiation Effects 
Biological effect of the *°B(n,a)"Li reaction and its simulation 
by Monte Carlo calculations, 10:19195 (RA;US) 
FIELD EMISSION MICROSCOPY 
See ION MICROSCOPY 
FIELD ION MICROSCOPY 


a. a bit string universe. Progress report, 10:19417 
Semiclassical Approximation 
Extended semiclassical calculations, 10:19412 (R;US) 
FIELDS (MAGNETIC) 
See MAGNETIC FIELDS 
FILM BOILING 
Mathematical Models 
Inverted annular film boiling and the Bromley model, 10:18455 
(RA;US) 
FILMS 
Not for PHOTOGRAPHIC FILMS or NUCLEAR 
EMULSIONS. 
Eddy Current Testing 
Evaluation of beta backscatter and eddy current measurement 
of Kapton film metallization, 10:18884 (R;US) 
FILTERS 
See also ELECTRIC FILTERS 
Field Tests 
Field testing of carbon adsorber beds-II, 10:18855 (RA;US) 
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FILTERS (ELECTRIC) 
See ELECTRIC FILTERS 
FILTRATION 
Electric Fields 
Electromechanics and filtration efficiency of spouted beds 
subject to corona discharge, 10:18750 (RA;US) 
Mathematical Models 
Electromechanics and filtration efficiency of spouted beds 
subject to corona hema 10:18750 (RA:US) 
Macroscopic models for electrified bed filtration, 10:18749 
(RA;US) 
FIRE FIGHTING 
Alarm Systems 
Evaluation of personal alarm devices for fire fighters, 10:18857 
(RA;US) 
FIRE HAZARDS 
Fire protection research for DOE facilities: FY 83 year-end 
report, 10:19634 (R;US) 
FIRE STATIONS 
See PUBLIC BUILDINGS 
FIREDAMP 
See METHANE 
FIRES 
Risk Assessment 
Zone-model correlations with experimental enclosure fires, 
10:18858 (RA;US) 
FIREWOOD 
See WOOD FUELS 
FIRST WALL 
Interactions 
Accelerator-based plasma-wall interaction studies on the 
TEXTOR tokamak, 10:19549 (R;US) 
FISCHER-TROPSCH SYNTHESIS 
Catalysts 
Catalyst and reactor development for a liquid phase Fischer- 
Tropsch process. Quarterly technical progress report, 1 
October 1983-31 December 1983, 10:18080 (R;US) 
Correlation of zeolite ZSM-5 acid with catalytic 
activity and selectivity. Final report, 10:18787 (R;US) 
Micelle-derived catalysts for extended Schulz-Flory. Technical 
progress report, October 1, 1984-December 31, 1984, 
10:18081 (R;US) 
Chemical Reactors 
Catalyst and reactor development for a liquid phase Fischer- 
Tropsch process. Quarterly technical progress report, 1 
October 1983-31 December 1983, 10:18080 (R;US) 
FISCHER-TROPSCH 
MOBIL PROCESS/Catalysts 
Improved catalysts for liquid hydrocarbon fuels from syngas. 
First quarterly technical progress report, September- 
December 1984, 10:18082 (R;US) 
FISHES 
Behavior 
Use of ecotoxicological and avoidance data to assess effects of 
hazardous materials on fish (Minnow and trout), 10:19228 
(R;US) 


Dynamics 
Influence of P-Reactor operation on the aquatic ecology of Par 
Pond: a literature review, 10:19093 (R;US) 
FISSION 
Fission along the mass asymmetry coordinate: an experimental 
evaluation of the conditional saddle masses and of the 
Businaro-Gallone point, 10:19461 (R;US) 
FISSION PRODUCTS 
After-Heat 
Proceedings of the NEANDC topical conference on 
measurements and evaluations of nuclear data and decay 
heat for fission products, 10:19463 (R;US) 


Proceedings of the NEANDC topical conference on 
measurements and evaluations of nuclear data and decay 
heat for fission products, 10:19463 (R;US) 


Encapsulation 
Development and optimization of a high temperature coup! 
system thermoanalyzer/mass spectrometer, 10:18959 
(RDEIa German) 
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perature 
system thermoanalyzer/mass spectrometer, 10:18959 
(R;DE;In German) 
Thermal Analysis 
Development and optimization of a high temperature 
system thermoanalyzer/mass spectrometer, 10:18959 
(R;DE;In German) 


Development and optimization of a high temperature coupling 
thermoanalyzer/mass spectrometer, 10:18959 
(R;DE;In German) 
FISSIONABLE MATERIALS MANAGEMENT 
See NUCLEAR MATERIALS MANAGEMENT 
FIXED BED 
See PACKED BED 
FLAME PROPAGATION 
Sound Waves 
Acoustic coupling of = 10:18842 (J;US) 
FLAME SPECTROMETR 
See EMISSION auuiiore 
FLAMES 


Fluorescence Spectroscopy 
Calibration of laser-saturated fluorescence measurements using 
Rayleigh scattering, 10:19033 (J;US) 
TUBES 


Power Supplies 
Switching power supply, 10:19635 (P;US) 
STEAM SYSTEMS 


Thermodynamics 
Silica problem in the design of geothermal power plants, 
10:18261 (R;US) 


See CASKS 
FLAT MAGNETIC SPECTROMETERS 
Beam Transport 
Study of the transport behaviour of a mini-orange spectrometer 
system, 10:19028 (RA;DE;In German) 
FLAT PLATE COLLECTORS 
Socio-Economic Factors 
The socio-economic aspects of introducing solar flat plate 
collector technology in the Sahel, 10:18504 (R;NL) 
FLAVONES 
Laser Radiation 
Energy transformation in molecular electronic systems. 
Progress report, 10:18805 (R;US) 
FLOODS 
F 
Hydrological characterization of Birch Creek Basin, 10:19081 
(R;US) 
RS 


Radiant Heat Transfer 
Initial results from testing passive solar components in the NBS 
calorimeter, 10:18219 (RA;US) 
FLORIDA 
Geothermal Exploration 
Potential geothermal energy use at the Naval Air Rework 
Facilities, Norfolk, Virginia and Jacksonville, Florida, and at 
the naval shipyard, Charleston, South Carolina, 10:18255 


Low flow velocimeters and voiding detectors (PWR), 10:18407 


(R;US) 
Evaluations 

Solids/gas acoustic and capacitive sensors, 10:19021 (RA;US) 
Design 

Fluid density-viscosity meter, 10:19025 (RA;US) 
Performance Testing 

Fluid density-viscosity meter, 10:19025 (RA;US) 
Specifications 


Two-phase drag screen coefficients (PWR), 10:18406 (R;US) 


FLUE GAS 
Chemical Composition 
Cyclonic combustor for low-heating value off-gas incineration, 
10:17928 (R;US) 
Denitrification 
Research and development for advanced combined NO/sub 
x//SO, removal systems. Technical progress report, 
10:17864 (R;US) 
Desulfurization 
Research and development for advanced combined NO/sub 
x//SOz removal systems. Technical progress report, 
10:17864 (R;US) 
Health Hazards 
Estimation of health effects of smokey effluents, 10:19220 
(R;NO;In Norwegian) 
Heat Recovery 


Fluidized-bed waste-heat recovery system development. 
Semiannual report, August 1, 1983-January 31, 1984, 
10:18593 (R;US) 

Tonization 

Unified projection of the and economics of 
radiation-initiated NO/sub x//SO/sub x/ emission control 
technologies. Quarterly progress report No. 1, October 1, 

1984-December 31, 1984, 10-182 10:18294 (R;US) 


wetting 
10:18873 (RA;US) 
Turbulence 
Negative viscosity effect in large-scale flows, 10:19349 (J;US) 
Viscosity 
Negative viscosity effect in large-scale flows, 10:19349 (J;US) 
FLUID FUELED REACTORS 
Primary Coolant Circuits 
Liquid uranium alloy-helium fission reactor, 10:18304 (P;US) 
Reactor Cores 
Liquid uranium alloy-helium fission reactor, 10:18304 (P;US) 
FLUID MECHANICS 
See also HYDRAULICS 
Computer Calculations 
CALTECH - DOE program on numerical analysis, computing 
and fundamental studies of motion, energy and mass transfer 
in fluids. report No. 11, April 1, 1984-March 31, 
1985, 10:19344 (R;US) 
Cou.yuter Codes 
TRINITY: a pre- and post-processing program for two- 
dimensional finite element data, 10:19348 (R;US) 
FLUIDIZED-BED COMBUSTION 
Mathematical Models 
Freeboard reactions in fluidized coal combustion, 10:17887 
(R;US) 
Solid Wastes 
Solid residues from coal use: disposal and utilisation, 10:17867 
(R;GB) 
FLUIDIZED-BED COMBUSTORS 
Design 
Primary heater module, Phase II. Volume 6. Final report, 
February 1980-November 1983 (64 photographs of the 
fluidized-bed combustor), 10:18284 (R;US) 
Field Tests 
i heater module, Phase II. Volume 6. Final report, 
February 1980-November 1983 (64 photographs of the 
fluidized-bed combustor), 10:18284 (R;US) 
Materials Testing 
Primary heater module, Phase II. Volume IV. Final report, 
February 1980-November 1983, 10:18283 (R;US) 
Production of steam for electricity generation or other 
purposes using fluidised bed combustion techniques when 
applied to a high sulphur anthracite (Report on ECSC 
contract 7220-EC/882), 10:17894 (R;XE) 





FLUIDIZED-BED COMBUSTORS 
Operation 


Operation 
Fluidized bed boiler at Chalmers University of Technology. 
Conclusions from experiences till June 1984, 10:17898 
(R;SE;In Swedish) 


Not for BODY FLUIDS. 
See also DRILLING FLUIDS 
GASES 


LIQUIDS 
Correlation Functions 
Onset of spatial correlations in nonequilibrium 
master-equation description, 10:19351 (J;US) 


Chemical Reaction Yield 
Ciaeereee Sf ty trvam Sencting teceetiins st Sot 
liquefaction process solvents (Reduction of fluorenone to 
fluorene), 10:17838 (R;US) 


Analysis 
Monitoring polynuclear aromatic hydrocarbons at a coal 
gasification facility: preliminary results, 10:17872 (R;US) 
SPECTROSCOPY 
Application of photoacoustic and laser-induced fluorescence 
spectroscopy to on-line analysis of coal gasification process 
streams, 10:17827 (RA;US) 


Calibration of laser-saturated fluorescence 
Rayleigh scattering, 10:19033 (J;US) 


Scattering 
Calibration of laser-saturated fluorescence measurements using 
Rayleigh scattering, 10:19033 (J;US) 
Y 


See FLUORESCENCE SPECTROSCOPY 
FLUORINATED ALIPHATIC HYDROCARBONS 
Electron-Molecule Collisions 
Effect of on the dissociative electron attachment 
to CCIF; and C,Fe , 10:19332 (J;US) 
FLUORINATED AROMATIC HYDROCARBONS 
Bromination 
Investigations on reactions of nucleogenic bromine species 
with aromatics in high-moderated gaseous phase systems, 
10:18807 (R;DE;In German) 


measurements using 


10:18732 (J;US) 


cross sections from the **F(a,n) reaction, 
10:19439 (R;US) 
FLUORINE 20 
Beta Decay 
First forbidden beta decay in light nuclei, 10:19438 (R;US) 
Forbidden Transitions 
First forbidden beta decay in light nuclei, 10:19438 (R;US) 
FLUORINE IONS 
Ion-Atom Collisions 
Interference structures in the impact parameter 
the K-K transfer in slow F-Ne collisions, 10:19321 


;US) 
herein st By.s0h) engin Seo s pebeariond 20d) 
combustor for primary skin and eye irritation effects in 
rabbits and for sensitization in guinea pigs, 10:19231 
(R;NL;In Dutch) 
Chemical Composition 
—— from coal use: disposal and utilisation, 10:17867 
Desulfurization 
“= ee 
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Emission 
Registration and characterization of emission and 
environmental burden of coal fired grass and 
greenfodderdryers, 10:17871 (R;NL;In Dutch) 
Eavironmental Effects 
Utilization of residues from firing with biofuels, 10:17868 
(R;SE;In Swedish) 


Mineralogy 
Solid residues from coal use: disposal and utilisation, 10:17867 
(R;GB) 


Physical Properties 
Solid residues from coal use: disposal and utilisation, 10:17867 
(R;GB) 
Toxicity 
Lung macrophages; information and literature survey in 
cytotoxicity tests with fly ash, 10:19230 (R;NL;In Dutch) 
Waste Disposal 
Solid residues from coal use: disposal and utilisation, 10:17867 
(R;GB) 
Waste Management 
Solid residues from coal use: disposal and utilisation, 10:17867 
(R;GB) 
Waste Product Utilization 
Fly ash as a component in concrete. Final report, 10:18723 


(R;US) 

Solid residues from coal use: disposal and utilisation, 10:17867 
(R;GB) 

Utilisation of residues from firing with biofuels, 10:17868 


Energy conservation in food industry. Pre-project, 10:18602 
(R;NO;In Norwegian) 
Conservation 


Energy 
conservation in food industry. Pre-project, 10:18602 
(R;NO;In Norwegian) 
FOOD IRRADIATION 
See FOOD PROCESSING 
FOOD PROCESSING 
Power Demand 
Energy conservation in food industry. Pre-project, 10:18602 
(R;NO;In Norwegian) 
FORAGE 
Drying 
Registration and characterization of emission and 
environmental burden of coal fired grass and 
greenfodderdryers, 10:17871 (R;NL;In Dutch) 
FORESTS 
Mathematical Models 
Ordination of simulated complex forest succession: a new test 
of ordination methods, 10:19066 (J;NL) 
FORGING 
Heat Treatments 
Heating methods of forgings, 10:18661 (R;NO;In Norwegian) 
FORMALDEHYDE 
Chemical Reaction Kinetics 
Methanol formation on zirconium dioxide, 10:18083 (J;US) 
Distillation 
Steam distillation, solvent extraction, and ion exchange for 
ee 10:18777 
J;U 
Gas 


Steam distillation, solvent extraction, and ion exchange for 
ee ee 
G; 
Health Hazards 
Information on indoor air 
homes, 10:18559 (R;US) 
Ton 


Exchange 
Steam distillation, solvent extraction, and ion exchange for 


a ee ee 


and building energy-efficient 
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Mass Spectroscopy 

Steam distillation, solvent extraction, and ion exchange for 
polar organics in shale process waters, 10:18777 

G;US) 


Photochemical yields and FTIR spectra of matrix-isolated, 
isotopic organic products formed in the 
ee eee 


Photochemical yields and FTIR spectra of matrix-isolated, 
isotopic organic products formed in the photooxidation of 
isotopic formaldehydes in solid Os: at 12-15 K, 10:18825 
(J;US) 


Solvent Extraction 
Steam distillation, solvent extraction, and ion exchange for 
polar organics in shale process waters, 10:18777 
G;US) 
Vibrational 


States 
Vibrational calculations on formaldehyde with improved force 
fields, 10:18810 (J;US) 


Photochemical yields and FTIR spectra of matrix-isolated, 
isotopic organic products formed in the xidation of 
isotopic formaldehydes in solid Oz at 12-15 K, 10:18825 
(J;US) 

FORMIC ALDEHYDE 
See FORMALDEHYDE 
FORMOL 
See FORMALDEHYDE 
FORMOSA 
See TAIWAN 
FORSCHUNGSREAKTOR GEESTHACHT-1 
See FRG-1 REACTOR 
FORSCHUNGSREAKTOR GEESTHACHT-2 
See FRG-2 REACTOR 
FOSSIL-FUEL POWER PLANTS 
Absorption 


Spectroscopy 
Differential optical absorption technique for diagnostics of 
fossil fuel combustion, 10:17853 (RA;US) 
Air Pollution Control 
Research and development for advanced combined NO/sub 
x//SO: removal systems. Technical progress report, 
10:17864 (R;US) 
Cooling Systems 
Technical assessment manual. Volume I, Edition III. 
Appendices, 10:18279 (R;US) 
Cost 
Technical assessment manual. Volume I, Edition III. 
Appendices, 10:18279 (R;US) 


Energy Economic Data Base (EEDB) Program. Technical 
Reference Book, 10:18303 (R;US) 
Environmental Effects 
Power plant influences on bulk precipitation, 
stemflow nutrient inputs, 10:19057 (J;US) 


Power Transmission 
systems: description of available 


throughfall, and 


Electric energy supply 
technologies, 10:18292 (R;US) 


uranium and coal, 10:18503 (R;NL) 
Solar Repowering 
Preliminary design of a solar central receiver system for 
repowering the Saguaro Power Plant, 10:18181 (RA;US) 
FOURIER TRANSFORM SPECTROMETERS 


Image Processing 
Measurement of spatial correlation functions using image 
eee 10:19031 (J;US) 
FRACER-FULCO METH 
agevaica amg 


Resonator optical designs for free electron lasers, 10:18865 
(R;US) 


Performance 
Issues in storage-ring for operation of high-gain FELs, 
10:18945 (R;US) 
RADICALS 


See RADICALS 
FREE STEERED VEHICLES 
See TRACKLESS VEHICLES 
FRESH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
FRG-1 REACTOR 
Flux Density 
Study of the experimental determination of the thermal 
neutron flux distribution in the research reactors 
FRG-1 and FRG-2, 10:18362 (R;DE;In German) 
In Core Instruments 
Study of the experimental determination of the thermal 
neutron flux density distribution in the research reactors 
FRG-1 and FRG-2, 10:18362 (R;DE;In German) 
FRG-2 REACTOR 
Flux Density 
Study of the experimental determination of the thermal 
neutron flux density distribution in the research reactors 
FRG-1 and FRG-2, 10:18362 (R;DE;In German) 
In Core Instruments 
Study of the experimental determination of the thermal 
neutron flux density distribution in the research reactors 
FRG-1 and FRG-2, 10:18362 (R;DE;In German) 
FTR REACTOR (RICHLAND) 
See FFTF REACTOR 
FUEL ASSEMBLIES 
See also FUEL ELEMENT CLUSTERS 


Development work on the SABRE code done by the CEA. 
Introduction of a new detailed wire-wrap model (LMFBR), 
10:18340 (R;FR) 

FUEL BUNDLES 
See FUEL ELEMENT CLUSTERS 
FUEL CANS 
Crack Propagation 
Modeling of Zircaloy stress-corrosion cracking: texture effects 
and dry storage spent fuel behavior, 10:18359 (BA;US) 


Effect of bundle size on cladding deformation in LOCA 
simulation, 10:18487 (BA;US) 
Melting 
Interpretation of clad motion phenomena in out of pile 
pair oan = mapa pata 
Physical Radiation Effects 
Effect of bundle size on cladding deformation in LOCA 
simulation, 10:18487 (BA;US) 
eee aes 
simulations utilizing irradiated Zircaloy cladding (PWR), 
10:18337 (R;US) 
Stress Corrosion 


Modeling of Zircaloy stress-corrosion cracking: texture effects 
and dry storage spent fuel behavior, 10:18359 (BA;US) 
Thermal Stresses 
Effect of bundle size on cladding deformation in LOCA 
simulation, 10:18487 (BA;US) 
FUEL CELL POWER PLANTS 
For commercial, residential, or electric utility use. 


Cooling 
Technical assessment manual. Volume I, Edition III. 
Appendices, 10:18279 (R;US) 





Cost 
Technical assessment manual. Volume I, Edition III. 
Appendices, 10:18279 (R;US) 
Research Programs 
Phosphoric acid electric utility fuel cell technology 
development. Technical progress report No. 12, 10:18548 
: (@;US) 
FUEL CONSUMPTION 


procedure, 10:18588 (R;GB) 
CYCLE | 


FUEL 
See also PLUTONIUM RECYCLE 


Research 
Nucleat Technology Programs. Quarterly 
April-June 1984, 10:17974 (R;US) 
FUEL ECONOMY 


Automotive advertising copy test. Final report, 10:18614 
(R;US) 
FUEL ELEMENT CLUSTERS 


flow reflood heat transfer in rod bundles of different 
fuel rod simulator design, 10:18461 (RA;US) 
ing of rod bundles with fuel rod simulators of different 
design, 10:18450 (RA;US) 


breakup and entrainment at PWR spacer grids, 
ts using rod bundles 


FUEL FABRICATION PLANTS 
Automation 
Remote fabrication of breeder reactor fuel, 10:17962 (R;US) 
Remote Handling Equipment 
Differential pressure pin discharge apparatus, 10:18358 (P;US) 
FUEL FEEDING SYSTEMS 
Values 
Thermal stresses in valves. Final technical report, 10:17812 


ical progress report, 
, December 1983, 10:17811 (R;US) 
On-Line Measurement Systems 
Differential optical abortion techniques for a of 
coal gasification. Technical progress report, October, 
» December 1983, 10:17811 (R;US) 
FUEL OILS 
See also RESIDUAL FUELS 
Imports 
Petroleum Supply Monthly, December 1984, 10:17923 (R;US) 
Mixtures 


Coal-oil mixture comibustion technology, 10:17899 (B;US) 


Coal-oil mixture combustion technology, 10:17899 (B;US) 
Production 


ee Supply Monthly, December 1984, 10:17923 (R;US) 


Petroleum Marketing Monthly, December 1984, 10:17924 
(R;US) 
Petroleum Supply Monthly, December 1984, 10:17923 (R;US) 
FUEL PELLETS 
Physical Radiation Effects 
ee heated ex-reactor pellet-cladding interaction (PCI) 


simulations utilizing irradiated Zircaloy cladding (PWR), 
10:18337 (R;US) 
PENCILS 


See FUEL PINS 
FUEL PINS 
Fabrication 
Evacuate and backfill apparatus and method, 10:18344 (P;US) 
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Fuel Element Failure 
Slow transient overpower tests - C04, C05 and L03 (LMFBR), 
10:18413 (R;US) 
Remote Handling Equipment 
Differential pressure pin discharge apparatus, 10:18358 (P;US) 
Thermal Stresses 

Slow transient overpower tests - C04, COS and L03 (LMFBR), 
10:18413 (R;US) 

FUEL REPROCESSING PLANTS 
Off-Gas Systems 

Absorptive separation of NOsub(x) from dissolver off-gas, 

10:17965 (R;DE;In German) 
FUEL RODS 
Burnup 

High Burnup PWR Ramp Test Program. Final report, 

10:18405 (R;US) 
Film Boiling 

Improvements to the prediction of boiling transition during 

boiling water reactor transients, 10:18394 (R;US) 
Fuel-Cladding Interactions 

High Burnup PWR Ramp Test Program. Final report, 

10:18405 (R;US) 
Heat Transfer 

Fuel rod simulator effects in flooding experiments single rod 

tests, 10:18416 (R;DE) 
Meetings 

Water reactor fuel element performance computer modelling, 

10:18327 (R;AT) 
Thermal Stresses 
Summary of fuel behavior results from the LOFT experiments, 
10:18393 (R;US) 
FUEL SHEATHS 
See FUEL CANS 
FUEL SLUGS 
See FUEL RODS 
FUEL SLURRIES 
Atomization 

Combustion and fuel characterization of coal-water mixtures. 
Quarterly report, October-December 1983. Draft, 10:17890 
(R;US) 

Combustion and fuel characterization of coal-water mixtures. 
Quarterly report, July-September 1983. Draft, 10:17879 
(R;US) 

Vaporization and devolatilization of coal water sprays. Ninth 
quarterly report for the period ending November 11, 1984, 
10:17889 (R;US) 

Chemical Preparation 

Coal-oil mixture combustion technology, 10:17899 (B;US) 

Combustion and fuel characterization of coal-water mixtures. 
Quarterly report, October-December 1983. Draft, 10:17890 
(R;US) 

Combustion and fuel characterization of coal-water mixtures. 
Quarterly report, July-September 1983. Draft, 10:17879 
(R;US) 

Combustion 

Coal-oil mixture combustion technology, 10:17899 (B;US) 

Combustion and fuel characterization of coal-water mixtures. 
Quarterly report, April-June 1983. Draft, 10:17891 (R;US) 

Gas turbine systems research and development program. 
aun report, June 6, 1983-October 19, 1984, 10:18289 

Low emission combustion technology program. Final 
(Micronized coal-water slurry), 10:18896 (R;US) 

Vaporization and devolatilization of coal water sprays. Ninth 
quarterly report for the period ending November 11, 1984, 
10:17889 (R;US) 

Combustion Properties 

Coal-oil mixture combustion technology, 10:17899 (B;US) 

Combustion and fuel characterization of coal-water mixtures. 
Quarterly report, October-December 1983. Draft, 10:17890 
(R;US) 

Commercialization 
Coal-oil mixture combustion technology, 10:17899 (B;US) 





Devolatilization 
Vaporization and devolatilization of coal water sprays. Ninth 
quarterly report for the period ending November 11, 1984, 
10:17889 (R;US) 
Flow Rate 


Coal/oil and coal/water slurry flow sensors, 10:19022 (RA;US) 
Fluidized-Bed Combustion 

20 atmosphere rig PFBC test results: tests 23, 24, and 25. 
Investigations with a limestone and a dolomitic limestone fed 
as slurries with coal and water, 10:17886 (R;US) 

20 atmosphere rig PFBC test results: tests 21 and 22. Further 
investigations with two-stage air admission and investigations 
with a coal/sorbent/water slurry, 10:17885 (R;US) 

Procurement 

Combustion and fuel characterization of coal-water mixtures. 
Quarterly report, October-December 1983. Draft, 10:17890 
(R;US) 

Reviews 
Coal-oil mixture combustion technology, 10:17899 (B;US) 
Rheology 

Combustion and fuel characterization of coal-water mixtures. 

Quarterly report, April-June 1983. Draft, 10:17891 (R;US) 


Combustion and fuel characterization of coal-water mixtures. 
Quarterly report, April-June 1983. Draft, 10:17891 (R;US) 
Stabilization 


Coal-oil mixture combustion technology, 10:17899 (B;US) 
Testing 
Combustion and fuel characterization of coal-water mixtures. 
Quarterly report, April-June 1983. Draft, 10:17891 (R;US) 


Combustion and fuel characterization of coal-water mixtures. 
Quarterly report, October-December 1983. Draft, 10:17890 


Combustion and fuel characterization of coal-water mixtures. 
Quarterly report, April-June 1983. Draft, 10:17891 (R;US) 
FUEL SUBSTITUTION 
Environmental Impacts 
of an expanded use of coal in the Federal 
Republic of Germany, 10:18508 (R;DE;In German) 
a ot SUPPLIES 


"Development of fuel pone until 2030 (Denmark), 10:18522 


Electrically heated ex-reactor pellet-cladding interaction (PCI) 
simulations utilizing irradiated Zircaloy cladding (PWR), 
10:18337 (R;US) 


purpose of producing fuels, 10:18113 (RA;US) 
Microalgae analysis and cost evaluation, 10:18114 (RA;US) 
Production 


Systems analysis - production of peat for energy. Final report 
stage 1, 10:17902 (R;SE;In Swedish) 

FUELWOOD 

See WOOD FUELS 
FUMES 

See AEROSOLS 
FURNACES 

See also SOLAR FURNACES 


Comparative Evaluations 
Heating methods of forgings, 10:18661 (R;NO;In Norwegian) 


Measurement of fundamental properties characterizing coal 
minerals and fire-side deposits. Final report, 10:17888 (R;US) 


Mechanical Properties 
Heating methods of forgings, 10:18661 (R;NO;In Norwegian) 


Readout Systems 


Performance 
Heating methods of forgings, 10:18661 (R;NO;In Norwegian) 
FUSION REACTORS 
See THERMONUCLEAR REACTORS 


G FACTOR (GYROMAGNETIC RATIO) 
See GYROMAGNETIC RATIO 
GADOLINIUM CHLORIDES 
Crystal Structure 
New examples of clusters, extended metal-metal bonding and 
interstitial derivatives, 10:18788 (R;US) 
GADOLINIUM IONS 
Emission Spectra 
Free-ion spectra of interest to solid and solution 
cenennamie 10:19326 (R;US) 
GALACTIC EVOLUTION 
Formation of and large-scale structure with cold dark 
matter, 10:19288 (J;GB) 
GALAXIES 
See also MILKY WAY 
Models 
Formation of and large-scale structure with cold dark 
matter, 10:19288 (J;GB) 


Phase Diagrams 
Ca-Ga, Sr-Ga and Ba-Ga binary systems, 10:18671 (TG;US) 
GALLIUM 67 
Tissue Distribution 
jptake of ruthenium-labeled transferrin in healing wounds, 
10:19209 (J;GB) 


Uptake of ruthenium-labeled transferrin in healing wounds, 
10:19209 (J;GB) 
GALLIUM ARSENIDES 
Molecular Beam Epitaxy 
TEM investigation of polar-on-nonpolar epitaxy: 
AlGaAs on (100) Ge, 10:18891 (R;US) 
Transmission Electron Microscopy 
TEM investigation of polar-on-nonpolar 
AlGaAs on (100) Ge, 10:18891 (R;US) 
GALLIUM PHOSPHIDES 
Impurities 
Electronic structure of transition-atom impurities in GaP, 
10:18728 (J;US) 
GAMMA DETECTION 
Proportional Counters 
Nitrogen large area proportional counter with gas 
regeneration, 10:18961 (R;DE;In German) 
GAMMA REACTIONS 
See PHOTONUCLEAR REACTIONS 
GAMMA SPECTRA 
Computer Calculations 
Calculating spectra and dose rates in the Co pool, 10:19521 
;US) 


GAMMA SPECTROMETERS 
Non-destructive method for neutron exposure and 
constituent concentrations of a body, 10:18357 (P;US) 
Four-Pi Counting 
Berkeley High-Resolution Ball, 10:18964 (R;US) 
Li-Drifted Ge Detectors 
Standard tn calibrate y-ray spectrometers for gaseous samples, 
10:19013 \s;GB) 
Liquid Scintillation Detectors 
unit for a TRICARB liquid scintillation spectrometer, 
10:18958 (RA;DE;In German) 
Readout Systems 
unit for a TRICARB liquid scintillation spectrometer, 
10:18958 (RA;DE;In German) 





compressors for heat pumps 
performance of their Sollee 10:18581 TGs) 


Corrosion and corrosior control in gas turbines. Part 1: the 
compressor section, 10:18659 (R;NL) 


pump components: prime mover, compressor and heat 
eke 10:18582 (TG;GB) 


Corrosion and corrosion control in gas turbines. Part 1: the 
compressor section, 10:18659 (R;NL) 


Valves 
characteristics of variable speed reciprocating 
compressors for heat pumps with reference to the 


performance of their waives, 10:18581 (TG;GB) 
GAS COOLANTS 


See GASES 
GAS COOLED REACTORS 
Circuits 
Liquid uranium alloy-helium fission reactor, 10:18304 (P;US) 
Reactor Cores 


Liquid uranium alloy-helium fission reactor, 10:18304 (P;US) 
GAS DISCHARGE TUBES 

See also FLASH TUBES 

Chemical 


Method of material for the electrodes of gas 


fabricating 
discharge devices, 10:18895 (TG;US) 
ENGINES 


Simulation 
Pulverized coal combustion. Radiation calculation by means of 
Monte Carlo method, 10:17896 (R;DK;In Danish) 
Unsteady Flow 
Unsteady flows in the gas industry, 10:17940 (TG;GB) 
GAS LASERS 
Electron Beam Pumping 
Measurement of kinetic parameters relevant to the operation of 
an electron-beam initiated atomic iodine laser, 10:18868 
G;US) 


Kinetics 
Measurement of kinetic parameters relevant to the operation of 
an electron-beam initiated atomic iodine laser, 10:18868 
G;US) 


Measurement of kinetic parameters relevant to the operation of 
an electron-beam initiated atomic iodine laser, 10:18868 
G;US) 
GAS SPILLS 


Computerized Simulation 
FEM3 phase change model, 10:17941 (R;US) 
GAS TURBINES 
See also COAL-FIRED GAS TURBINES 
Corrosion 
Corrosion and corrosion control in gas turbines. Part 2: the 
turbine section, 10:18660 (R;NL) 
Power Generation 
Gas turbine systems research and development program. 
=_-* 1983-October 19, 1984, 10:18289 
Gas turbine systems research and development. Second topical 
report, 10:18286 (R;US) 
wep 


and corrosion control in gas turbines. Part 2: the 
turbine section, 10:18660 (R;NL) 
Research 

Gas turbine systems research and it program. 
Executive summary, 10:18288 (R;US) 

Gas turbine systems research and development program. Final 
report, 10:18287 (R;US) 

GAS WELLS 


See NATURAL GAS WELLS 
GASES 
See also AIR 
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Spectroscopy 
Atomic line molecular spectroscopy, 10:18751 (RA;US) 
Chemical Analysis 
Advanced coherent Raman diagnostics for coal gasification 
streams, 10:17823 (RA;US) 


Fluid density-viscosity meter, 10:19025 (RA;US) 
Filtration 
Electromechanics and filtration efficiency of spouted beds 
subject to corona discharge, 10:18750 (RA;US) 
Macroscopic models for electrically augmented filtration of 
high temperature gases, 10:18748 (RUS) 
Macroscopic models for electrified bed filtration, 10:18749 
(RA;US) 
Raman Spectra 
Advanced coherent Raman diagnostics for coal gasification 
streams, 10:17823 (RA;US) 
Coherent anti-Stokes Raman spectroscopy diagnostics for coal 
gasification streams, 10:17822 (RA;US) 


Viscosity 
Fluid density-viscosity meter, 10:19025 (RA;US) 
GAS-INSULATED CABLES 
Fabrication 
Flexible gas-insulated cable design for 500-kV transmission. 
Final report, 10:18300 (R;US) 
GASOLINE 


Petroleum Supply Monthly, December 1984, 10:17923 (R;US) 
Petroleum Supply Monthly, December 1984, 10:17923 (R;US) 


Petroleum Marketing Monthly, December 1984, 10:17924 
(RUS) 


Petroleum Supply Monthly, December 1984, 10:17923 (R;US) 
GASOLINE ENGINES 
See INTERNAL COMBUSTION ENGINES 
GASTEROPODS 
See MOLLUSCS 
GAUGE INVARIANCE 
Chiral Symmetry 
Chiral-symmetry restoration transition in the presence of 
dynamical quarks, 10:19419 (J;US) 
GAUGE TRANSFORMATIONS 
See GAUGE INVARIANCE 
GE SEMICONDUCTOR DETECTORS 
See also LI-DRIFTED GE DETECTORS 


Accuracy 
Measuring Pu in a glove box using portable Nal and 
germanium detectors, 10:19265 (RA;US) 


Sensitivity 
Measuring Pu in a glove box using portable Nal and 
germanium detectors, 10:19265 ¢ we lp 
GE STANDARD REACTOR 
Prior to 1975, BWR/6 Type Reactors was used. 
Risk Assessment 
Review results of a BWR standard plant PRA and an 
assessment of potential benefits from design modifications, 
10:18385 (R;US) 
CHT-1 RESEARCH REACTOR 
See FRG-1 REACTOR 
GEESTHACHT-2 RESEARCH REACTOR 
See FRG-2 REACTOR 
GE(LD DETECTORS 
See LI-DRIFTED GE DETECTORS 
GENERAL ELECTRIC STANDARD REACTOR 
See GE STANDARD REACTOR 
GENERATORS (ELECTRIC) 
See ELECTRIC GENERATORS 
GENERATORS (STEAM) 
See STEAM GENERATORS 
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Hard lessons for soft selection, 10:19134 (J;US) 
GEOCHEMICAL SURVEYS 
Data Processing 
NURE HSSR Geochemical Sample Archives transfer report. 
Part 2. Computer system, 10:17957 (R;US) 
Information Dissemination 
NURE HSSR Geochemical Sample Archives transfer report. 
Part 1. Contents, 10:17956 (R;US) 


Sampling 
NURE HSSR Geochemical Sample Archives transfer report. 
Part 3. Geochemical analysis, 10:17958 (R;US) 


uality monitoring, Radian Corporation, Austin, Texas. 
pesos I, 10:18259 (RA;US) 
Environmental baseline monitoring in the area of general crude 
oil - Department of Energy Pleasant Bayou Number 2: a 
geothermal test well, 1979. Annual report, 
Volume II., 10:18258 (R;US) 
Seismic Surveys 
Environmental baseline monitoring in the area of general crude 
oil - Department of Energy Pleasant Bayou Number 2: a 
geopressured geothermal test well, 1979. Annual report, 
Volume II., 10:18258 (R;US) 


Microseismic monitoring, Teledyne Geotech, Garland, Texas. 
Appendix II, 10:18260 (RA;US) 
GEOTHERMAL POWER PLANTS 
Cooling Systems 
Technical assessment manual. Volume I, Edition III. 
Appendices, 10:18279 (R;US) 
Cost 
Technical assessment manual. Volume I, Edition III. 
Appendices, 10:18279 (R;US) 


Scaling 
Silica problem in the design of geothermal power plants, 
10:18261 (R;US) 


City of El Centro ee utility core field 

experiment. Final report, February 16, 1979-November 30, 

1984, 10:18262 (R;US) 

Use of geothermal heat for sugar refining in Imperial County: 
pilot plant implementation, 10:18263 (R;US) 


Plugging 
City of El Centro geothermal energy utility core field 
experiment. Final report, February 16, 1979-November 30, 
1984, 10:18262 (R;US) 
GERM CELLS 
Genetic Radiation Effects 
Reproductive and genetic effects of continuous prenatal 
irradiation in the pig, 10:19207 (J;US) 
Radiosensitivity 
Reproductive and genetic effects of continuous prenatal 
irradiation in the pig, 10:19207 (J;US) 
GERMAN FEDERAL REPUBLIC 
See FEDERAL REPUBLIC OF GERMANY 
GERMANIUM 
PIXE Analysis 
X-ray yield from Si, Ge, and Pb sandwich samples, 10:18757 
(RA;DE;In German) 
GERMANIUM 70 TARGET 
Neutron Reactions 
Neutron density and of the weak s-process 
component, 10:19456 (R;DE;In German) 
GERMANIUM 72 TARGET 


ic studies on Ge-isotopes, 10:19455 


fragments at low and 
intermediate energies, 10:19462 (R;US) 


GLUCOPROTEINS 
Biosynthesis 


Fission 
Fission along the mass asymmetry coordinate: an experimental 
evaluation of the conditional saddle masses and of the 
Businaro-Gallone point, 10:19461 (R;US) 
GERMANIUM DETECTORS 
See GE SEMICONDUCTOR DETECTORS 
GERMANY (FEDERAL REPUBLIC) 
See FEDERAL REPUBLIC OF GERMANY 
GIANT CELLS 
See TUMOR CELLS 
GIANT RESONANCE 
Vibrational States 
Elastoplasticity: A link between giant vibrations and 
overdamped motion, 10:19491 (R;DE) 
GIBBERELLIC ACID 
Biological Effects 
Regulation of the synthesis of barley aleurone a-amylase by 
gibberellic acid and calcium ions, 10:19104 (J;US) 
GIBBERELLIN A3 
See GIBBERELLIC ACID 
GLASS 
See also BOROSILICATE GLASS 


Crystallization 
Dendritic growth from amorphous matrix, 10:18720 (R;US) 
Deposition 


Low temperature process for obtaining thin glass films, 
10:18135 (P;US) 
Hydration 
Measuring apparature for the analysis of glass samples, 
10:18882 (RA;DE;In German) 


10:18732 (J;US) 
Nondestructive Testing 
Measuring apparature for the analysis of glass samples, 

10:18882 (RA;DE;In German) 
Vapor Deposited Coatings 
Evidence for graphitic-type bonding in glow discharge 
hydrogenated amorphous silicon carbon alloys, 10:18724 
G;US) 
GLASS MELTERS 
See CERAMIC MELTERS 
GLASSY METALS 
See METALLIC GLASSES 
GLIOMAS 


Neutron-induced autoradiography of human brain tumors, 
10:19158 (RA;US) 
GLOBULINS 


See also GLOBULINS-GAMMA 
IMMUNOGLOBULINS 


Radioimmunoassay 
Neutron capture using boronated polyclonal and monoclonal 
antibodies, 10:19188 (RA;US) 
GLOBULINS-GAMMA 
Chemical Reactions 
Coupling of dextrans with boron to y globulin: a 
model for NCT, 10:18835 (RA;US) 
Ion Exchange Chromatography 
of dextrans conjugated with boron to y globulin: a 
model for NCT, 10:18835 (RA;US) 
GLOVEBOXES 
Radiation Monitoring 
Measuring Pu in a glove box using portable Nal and 
germanium detectors, 10:19265 (RA;US) 
GLUCOPROTEINS 
Biosynthesis 
Effect of ammonium chloride and tunicamycin on the 
glycoprotein content and infectivity of herpes simplex virus 
type 1, 10:19122 (;US) 





GLYCINE HISPIDA 
Biological Stress 


GLYCINE HISPIDA 
Effects of water stress on photosynthesis and carbon 
partitioning in soybean (Glycine max [L.] Merr.) plants 
grown in the field at different CO: levels, 10:19140 (J;US) 


i electron-transport predictions by the 
codes TIGER and TIGERP. I. Inner-shell ionization by 
electron collision, 10:19327 (R;US) 

GOLD 197 TARGET 
Neon 20 Reactions 
Study of transfer and breakup reactions with the plastic box, 
10:19476 (R;US) 
Oxygen 16 Reactions 
Final-state interactions between noncompound light parti 
for **Q—induced reactions on *’Au at E/A = 25 MeV, 
10:19477 (J;US) 
ALLOYS 


Superlattices 
Models of long-period a 10:18658 (R;US) 
GRADED BAND GAP SOLAR CELLS 
See CASCADE SOLAR CELLS 


‘Antibody Reactions 
Fresh and frozen, matched and mismatched osteochondral 
allografts in the dog: immune response and healing patterns, 
10:19178 (RA;US) 


Fresh and frozen, matched and mismatched osteochondral 
allografts in the dog: immune response and healing patterns, 

10:19178 (RA;US) 

ALCOHOL 


See ETHANOL 
GRAMINEAE 
See GRASS 
GRAND UNIFIED THEORY 
Chiral 


Symmetry 
Chiral fermions beyond the standard model, 10:19422 (J;US) 
CP Invariance 
Solving the strong CP problem without the Peccei-Quinn 
symmetry, 10:19411 (R;US) 
Light fermion mass hierarchies in supersymmetric models, 
10:19415 (R;US) 
Radiation Doses 
Radiation doses in granite around emplacement holes in the 
Spent Fuel Test - Climax. Final report, 10:17971 (R;US) 
Radiation Effects 
Radiation doses in granite around emplacement holes in the 
Spent Fuel Test - Climax. Final report, 10:17971 (R;US) 
Specific Heat 
—— ee 10:18022 
Thermal Conductivity ; 
Rock properties input to the site screening process, 10:18022 


National Research Council study of the isolation system for 
geologic disposal of radioactive wastes, 10:18050 (BA;US) 
specific research, 


mines ha pads lites 10:18022 
J;US) 


Band Theory 
Effect of c-axis dispersion on the optical properties of 
me graphite intercalation eu 10:18729 
J; 
Irradiation 


Energy reflection coefficient for H* ions at energies between 
10 and 80 keV, 10:19548 (R;US) 
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Permittivity 
Effect of c-axis dispersion on the optical properties of 
acceptor-type graphite intercalation neon 10:18729 
GJ;US) 


Effect of c-axis dispersion on the optical properties of 
acceptor-type graphite intercalation compounds, 10:18729 
GJ;US) 

GRAPHITE MODERATOR 
See GRAPHITE 
GRASS 
Drying 

Registration and characterization of emission and 
environmental burden of coal fired grass and 
greenfodderdryers, 10:17871 (R;NL;In Dutch) 

Growth 

Environmental studies of a 1100-kV prototype transmission 
line: an annual report for the 1983 study period, 10:19261 
(R;US) 

Sampling 

Primary production and canopy cover in bitterbrush-cheatgrass 

communities, 10:19067 (J;US) 
GREAT BASIN 
Climates 

Preliminary assessment of climatic change during late 
Wisconsin time, southern Great Basin and vicinity, Arizona, 
California, and Nevada, 10:19040 (R;US) 

GREAT BRITAIN 
See UNITED KINGDOM 
GREENHOUSE EFFECT 
Mathematical Models 

Regional aspects of CO:-induced global warming, 10:19047 

(RA;US) 
Socio-Economic Factors 

Global energy future and the carbon dioxide problem, 10:19049 

(RA;US) 
GREENHOUSES 
Simulation 

ENCORE VEKSTHUS. Program description, 10:18570 

(R;NO;In Norwegian) 
Control Systems 

ENCORE VEKSTHUS. Program description, 10:18570 

(R;NO;In Norwegian) 
Mathematical Models 

ENCORE VEKSTHUS. Program description, 10:18570 

(R;NO;In Norwegian) 
Optimization 

ENCORE VEKSTHUS. Program description, 10:18570 

(R;NO;In Norwegian) 
GROUND MOTION 

Empirical development of ground acceleration, velocity, and 
displacement for accidental explosions at J5 or the proposed 
large altitude rocket cell at Arnold Engineering 
Development Center, 10:19036 (R;US) 

GROUND SOURCE HEAT PUMPS 
Alternative heat sources for heat pumps, 10:18224 (R;US) 
Heat Exchangers 

The use of serpentine earth coils in ground coupled heat pump 

systems, 10:18580 (J;US) 
GROUND WATER 
Chemical Composition 

Effect of oil and gas well drilling fluids on shallow 

groundwater in western North Dakota, 10:17925 (R;US) 
Contamination 

Princeton University workshop on subsurface transport of 

energy-related organic chemicals, 10:19085 (R;US) 
Flow Models 

Far field flow uncertainty analysis for the Palo Duro Basin, 
10:18045 (BA;US) 

Geohydrology surrounding a potential high-level waste 
repository in Richton Salt Dome, Mississippi, 10:18040 
(BA;US) 

Stochastic analysis of ground water traveltime for long-term 
repository performance assessment, 10:18035 (BA;US) 
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Transport of ‘*C and uranium in the Carrizo aquifer of south 
Texas, a natural analog of radionuclide migration, 10:19271 
G;US) 


Geochemistry > 
Mineralogy-petrology and ground water geochemistry of 
Yucca Mountain tuffs, 10:18037 (BA;US) 
PH Value 
Development of high temperature and pressure Eh and pH 
sensing instruments, 10:18034 (BA;US) 


Gamma radiolysis effects on Grande Ronde basalt ground 
water, 10:18033 (BA;US) 


Radionuclide Migration 
Behavior of ®Tc in doped-glass/basalt hydrothermal 
interaction tests, 10:18032 (BA;US) 
bounds on the expected postclosure performance 
of the Yucca Mountain Repository Site, southern Nevada, 
10:18005 ca 


Redox Potential 
Development of high temperature and pressure Eh and pH 


sensing instruments, 10:18034 (BA;US) 
GROUND-WATER RESERVES 


See AQUIFERS 
GROWTH (ECONOMIC) 
See ECONOMIC GROWTH 

GULF OF MEXICO 

Carbohydrates from microalgae, 10:18110 (RA;US) 
GYROMAGNETIC RATIO 

Measuring Methods 
New procedure for the determination of the 
coefficient of the proton, 10:19372 (R;DE;In German) 


HADRON-HADRON INTERACTIONS 
Diffraction Models 
imental studies of diffractive phenomena, 10:19388 
(R;US) 


Particle Structure 
Periodic Skyrme solitons, 10:19404 (J;US) 
HAEMOPHILUS 
DNA Repair 
Homology and repair of UV-irradiated plasmid DNA in 
Haemophilus influenzae, 10:19208 (J;US) 
HAFNIUM 
Ion Exchange Chromatography 
Continuous stationary-bed ion exchange: incomparable power 
for difficult separations involving higher value products, 
10:18746 (R;US) 
Physical Radiation Effects 
Neutron source characterization for materials experiments, 
10:19590 (RA;US) 
HALL EFFECT 
Gauge Invariance 
Gauge invariance and fractional quantized Hall effect, 10:19525 
(R;US) 


Gauge invariance and fractional quantized Hall effect, 10:19525 
(R;US) 
Quantized Hall conductance as a topological invariant, 
10:19526 (R;US) 
HALL GENERATORS 
See MHD GENERATORS 
HALOGENS 
See also CHLORINE 
IODINE 


Photoacoustic Spectroscopy 
Photoacoustic/laser spectroscopy of halogens and mixed 
halogens for energy purposes. Interim report, May 1- 
December 31, 1984, 10:18786 (R;US) 
HANDLING (DATA) 
See DATA PROCESSING 


HANDLING (WASTES) 
See WASTE MANAGEMENT 

HANFORD ATOMIC PRODUCTS OPERATION 
See HAPO 

HANFORD RESERVATION 


Hydrology 
Geohydrologic factors and current concepts relevant to 
characterization of a potential nuclear waste repository site 
in Columbia River basalt, Hanford Site, Washington, 
10:18030 (BA;US) 


Stratigraphy 
Geohydrologic factors and current concepts relevant to 
characterization of a potential nuclear waste repository site 
in Columbia River basalt, Hanford Site, Washington, 
10:18030 (BA;US) 
HAPO 
Radioactive Waste Management 
Defense waste and byproducts management monthly report for 
January 1985, 10:18002 (R;US) 
Radioactive Waste Processing 
Defense waste and byproducts management monthly report for 
January 1985, 10:18002 (R;US) 
Radioactive Waste Storage 
Defense waste and byproducts management monthly report for 
January 1985, 10:18002 (R;US) 
HARD COAL 
See ANTHRACITE 
HARMONIC OSCILLATORS 
Phase Space 
Canonical dynamics: kguilibrium phase-space distributions, 
10:19539 (J;US) 
HAZ 
See HEAT AFFECTED ZONE 
HAZARDOUS MATERIALS 
Not for radioactive materials. 
Detection 
Evaluating the efffectiveness of chemical parameter 
spectrometry in analyzing vapors of industrial chemicals, 
10:19044 (R;US) 
Functional Models 
Selection of organic chemicals for subsurface transport 
research, 10:19068 (R;US) 
HCDA 
See REACTOR CORE DISRUPTION 
H-COAL PROCESS 
Waste Management 
Polishing treatment of coal liquefaction wastewaters, 10:17863 
(R;US) 
HD 8077 
See NICKEL BASE ALLOYS 
HDO 


See DEUTERIUM COMPOUNDS 
HEAVY WATER 


HEAD 
Radiation Doses 
Pre-clinical neutron capture therapy trials at M.I.T. using 
NaeBi2HiiSH, 10:19191 (RA;US) 
HEAD END PROCESSES 
Off-Gas Systems 
Calculated release of iodine under different operation 
conditions, 10:17967 (R;DE;In German) 
HEALTH PHYSICS 
See RADIATION PROTECTION 
HEAT AFFECTED ZONE 


Hydrogen-induced ductility losses in the heat-affected zone of 
HT 9 weldments, 10:18636 (RA;US) 
HEAT DISSIPATION 


See also INTERNAL COMBUSTION ENGINES 
STIRLING ENGINES 


Materials 
Ceramic technology for advanced heat engines project, 
10:18611 (R;US) 





Ceramic technology 
10:18612 (R;US) 
HEAT EXCHANGERS 


See also RADIATORS 


Heat exchanger bypass system for an absorption refrigeration 
system, 10:18579 (P;US) 
Evaluations 


Comparative 
A method of comparing performance of extended surface heat 
exchangers, 10:18878 (J;US) 


Desiga 
EDS coal liquefaction process development: Phase V. EDS 
Consolidation Program: slurry heat exchanger design, 
_ 10:17802 (R;US) 
ee ee development: Phase 
Sagien sepest Daly's Siptenter 30 


~ Quarterly technical 
1984, 10:17801 (R;US) 
Evaluation 
EDS coal liquefaction process development: Phase V. EDS 
Consolidation Program: slurry heat exchanger design, 
10:17802 (R;US) 


Fouling 
Technique development for slagging/fouling characteristics, 
10:19026 (RA;US) 
Materials Testing 


Primary heater module, Phase II. Volume III. Final report, 
February 1980-November 1983, 10:18282 (R;US) 
Mechanical Vibrations 
DOE/ANL/HTRI heat exchanger tube vibration data bank. 
Addendum 5, 10:18845 (R;US) 


Paper-making machines’ energy efficiency. Main report, 
10:18601 (R;NO;In Norwegian) 
Performance 
A method of comparing performance of extended surface heat 
exchangers, 10:18878 (J;US) 
Tubes 


for advanced heat engines project, 


tube vibration data bank. 


‘ANL/HTRI heat exchanger 
Addendum 5, 10:18845 (R;US) 
HEAT FLUX 
Measuring Methods : 
Location of heating charge meters operating on the 
evaporation principle, 10:18587 (TJ;GB) 


pump components: 
"iis sede 
Gas Compressors 
Repair aiieeae ella staid senotnemniiatic 
compressors for heat pumps with specific reference to the 
performance of their valves, 10:18581 (TG;GB) 
Heat Sources 
Electrical heat pumps - experience gained from some systems, 
10:18553 (R:NO.In Norwegian) 
Performance 


Operating characteristics of variable speed reciprocating 
compressors for heat pumps with specific reference to the 
performance of their valves, 10:18581 (TG;GB) 

Reviews 

Electrical heat pumps - experience gained from some systems, 
10:18553 (R;NO;In Norwegian) 

Spark ignition engine model for heat pump system simulation, 
10:18598 (R;DK) 

Uses 

Electrical heat pumps 
10:19553 (RsNOse Norbegien) 
Heating 


Water 
Water heater options: heat and solar alternatives in the 


pump 
Pacific Northwest, 10:18557 (R;US) 


experience gained from some systems, 


Installation of 
10:18607 (TJ;GB) 
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Cost Benefit Analysis 
User’s manual for the Heat Recovery Incinerator (HRI) model, 
10:18609 (R;US) 
Design 
Fluidized-bed waste-heat recovery system development. 
Semiannual report, August 1, 1983-January 31, 1984, 
10:18593 (R;US) 
HEAT STORAGE DEVICES 
See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT STORAGE SYSTEMS 
See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT TRANSFER 


Minimum heat flux conditions in boiling heat transfer, 10:18449 
(RA;US) 
Computer Codes 
TRINITY: a pre- and post-processing program for two- 
dimensional finite element data, 10:19348 (R;US) 
Quenching 
Maximum wetting 
10:18873 (RA;US) 
Prediction of transition ing heat transfer in annular flow via 
the moving front model, 10:18874 (RA;US) 
Time Dependence 
Time constants for buildings. Preliminary investigation, 
10:18572 (R;DK;In Danish) 
Transition Boiling 
Prediction of transition boiling heat transfer in annular flow via 
the moving front model, 10:18874 (RA;US) 
HEAT TRANSMISSION 
See HEAT TRANSFER 
HEATING SYSTEMS 
See also SOLAR HEATING SYSTEMS 
Heat Recovery 
Installation of 
10:18607 (TJ;GB) 
HEAVY FUELS 
See RESIDUAL FUELS 
HEAVY ION REACTIONS 


tures up to critical pressure, 


generators in heating systems, 


ts and detectors for high energy heavy ion colliders, 
10:18917 (R;US) 
Counting Ti 
Study of heavy ion reactions at 84 MeV/u, 10:19447 
(RA;DE;In German) 
Elastic Scattering 
Effects of static deformation on the heavy-ion forward glory 
scattering, 10:19498 (J;US) 


Planning 
Experiments with light ions at the CERN Super Proton 
Synchrotron, 10:18934 (R;US) 
Lagrangian Field Theory 
Description of relativistic nucleus-nucleus collisions in a field 
theoretical model, 10:19490 (R;DE;In German) 
Mean-Field Theory 
Nonrelativistic theory of heavy-ion collisions, 10:19487 (R;US) 
Quark Matter 
Photon and di-lepton emission from the quark-gluon plasma: 
some general considerations, 10:19489 (R;US) 
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Radiation Detectors 
ts and detectors for high energy heavy ion colliders, 
10:18917 (R;US) 


Relativistic Range 
Description of relativistic nucleus-nucleus collisions in a field 
theoretical model, 10:19490 (R;DE;In German) 


Relativistic nucleus-nucleus collisions, 10:19493 (R;DE) 
Vacuum States 
Decay of the vacuum in heavy ion collisions, 10:19494 (R;DE) 
HEAVY IONS 
Whenever possible use one of the more specific terms listed under 
ION BEAMS. 
Ton-Atom Collisions 
Multiple vacancy production by high energy heavy ions, 
10:19304 (R;US) 
HEAVY NUCLEI 
For nuclei from mass 181 upwards. 


high temperature and density on neutron- 
capture nucleosynthesis, 10:19468 (R;US) 


Nucleosynthesis 
Some effects of high temperature and density 
capture nucleosynthesis, 10:19468 (R;US) 
HEAVY OILS 
See PETROLEUM 
HEAVY WATER 
Dose 


on neutron- 


of calculated neutron and dose 
t from NBS and LLNL 15-cm D,O spheres, 
10:19522 (RA;US) 
Neutron 
of calculated neutron spectrum and dose 
equivalent from NBS and LLNL 15-cm D,O spheres, 
10:19522 (RA;US) 


Radiosensitivity Effects 
Effects of deuterium oxide and cysteamine on the acute 
lethality of head irradiation (Mice), 10:19196 (RA;US) 
HEAVY WATER COOLANT 
See HEAVY WATER 
HEAVY WATER COOLED REACTORS 
See also HFBR REACTOR 
MITR REACTOR 
PHWR TYPE REACTORS 
Plutonium Recycle 
Improved utilization of water reactor fuel with special 
emphasis on extended burnups and plutonium recycling, 
10:18350 (R;AT) 
HEAVY WATER MODERATED REACTORS 
See also CANDU TYPE REACTORS 
HFBR REACTOR 
MITR REACTOR 
P REACTOR 
PHWR TYPE REACTORS 


Reactor Physics 
Solution of a D:O-benchmark problem using RSYST, 10:18339 
(R;DE;In German) 
HEAVY WATER MODERATOR 
See HEAVY WATER 
HELIOSTATS 
Maintenance 
Solar One test and evaluation program update, 10:18178 
(RA;US) 
HELIUM 
Ton-Atom Collisions 
Influence of target and projectile ionization in energetic (MeV) 
collision processes, 10:19317 (RA;DE;In German) 
Shape of the electron capture to the continuum cusps for H, 
He, and He targets in the velocity range 6.3—18.0 a.u., 
10:19337 (J;US) 


Possibility of optically pumped *He as an internal target, 
10:18913 (RA;US) 
3 


Desorption 
Irregularities in helium release rates from metal ditritides, 
10:18726 (J;US) 


Irregularities in helium release rates from metal ditritides, 
10:18726 (J;US) 
Diffraction 


High-momentum-transfer inelastic neutron scatterins from 
liquid helium-3, 10:18730 (J;US) 


Businaro-Gallone point, 10:19461 (R;US) 
HELIUM 3 TARGET 
Spin Orientation 
Possibility of optically pumped *He as an internal target, 
10:18913 (RA;US) 
HELIUM 4 
Kinetic Energy 
Kinetic energies in quantum solids, 10:19333 (J;US) 
HELIUM 4 REACTIONS 
See ALPHA REACTIONS 
HELIUM 4 TARGET 
Pion Minus Reactions 
Search for the tetraneutron by the double-charge-exchange of 
negative pions, 10:19437 (J;NL) 
HELIUM IONS 
Ion-Atom Collisions 
Influence of target and projectile ionization in energetic (MeV) 
collision processes, 10:19317 (RA;DE;In German) 
HEMIACETAL DEHYDROGENASES 
Code number 1.1. 
Chemical Properties 
ee of purified carbon monoxide dehydrogenase from 
Clostridium thermoaceticum, a nickel, iron-sulfur protein, 
10:19119 (J;US) 
Spectra 


Ultraviolet 
Properties of purified carbon monoxide dehydrogenase from 
Clostridium thermoaceticum, a nickel, iron-sulfur protein, 
10:19119 (J;US) 
HEMICELLULOSE 
Biological Effects 
Inhibition of See eee acid-stimulated 
elongation of pea stem segments by a xyloglucan 
anantiiodie. 10:19108 (J;US) 
HEMOPHILUS 
See HAEMOPHILUS 
HENS 
See CHICKENS 
HEPATOCYTES 
See LIVER CELLS 
HERBICIDES 


Effects 
Glyphosate inhibition of 5-enolpyruvylshikimate 
synthease from cells of Nicotiana 
silvestris, 10:19234 (J;US) 
HERPES SIMPLEX 


Infectivity 
Effect of ammonium chloride and tunicamycin on the 
glycoprotein content and infectivity of herpes simplex virus 
type 1, 10:19122 (J;US) 
HFBR REACTOR 
Prompt Gamma Radiation 
Boron-10 analysis by prompt-y and track-etching techniques, 
10:19512 (RA;US) 
HIGGS BOSONS 
Particle Production 
Physics of (very) high energy e* -e~ colliders, 10:19374 (R;US) 





HIGH ENERGY PHYSICS 
Research Programs 


HIGH ENERGY PHYSICS 
Use only for articles of a very broad nature such as an annual 
research 


Representatives, Ninety-Eighth 
February 22, 1984, 10:19278 (B;US) 
Reviews 


New directions in high energy physics, 10:19387 (R;DE) 
HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH FLUX NEUTRON SOURCE FACILITY 
See NEUTRON SOURCE FACILITIES 
HIGH PRESSURE 
Meetings 
Materials Research Society symposia proceeding. Volume 22. 
High pressure in science and technology. Part III, 10:19527 


(R;US) 
HIGH TEMPERATURE GAS COOLED AND GRAPHITE 
See HTGR TYPE REACTORS 
HIGH-LEVEL RADIOACTIVE WASTES 
Calcination 
ICPP high-level nuclear waste, 10:18028 (BA;US) 


Containers 

Evaluation of iron-base materials for waste package containers 
in a salt repository, 10:18047 (BA;US) 

Expected environment for waste packages in a salt repository, 
10:18046 (BA;US) 

Performance analysis of conceptual waste package designs in 
salt repositories, 10:18048 (BA;US) 

Waste package container material studies, 10:18682 (J;US) 


"a teen high temperature 
system thermoanalyzer/mass spectrometer, 10:18959 
(R;DE;In German) 


Marine Disposal 
Preliminary post-emplacement safety analysis of the sub-seabed 
disposal of high-level radioactive waste, 10:18063 (J;US) 
Radieactive Waste Dispesal 


Dome, Mississippi, 10:18040 


;US) 

Geohydrology surrounding a potential high-level nuclear waste 
repository in the Paradox Basin, Utah, 10:18042 (BA;US) 
Geohydrology surrounding a potential high level nuclear waste 
repository in the Palo Duro Basin, Texas, 10:18044 (BA;US) 

Geotechnical materials considerations for 
a. ee 10:18043 
3U! 
Implementation of Nuclear Waste Policy Act for civilian high- 
level radioactive waste, 10:18014 (J;US) 
“petrology and ground water geochemistry of 
Yucca Mountain tuffs, 10:18037 (BA;US) 
Research Council study of the isolation 


radioactive waste, 10:18063 (J;US) 
Sr allndecomesanaedons conceptual repository 
icici Gotan 10:18041 (BA;US) 
Retardation of radionuclides by rock units along the path to 
the accessible environment, 10:18038 (BA;US) 
w0:10009 BAUS) mean wPete 


Site description and selection process, 10:18036 (BA;US) 
eae ieee ek ee 
induced in rock salt by radioactive waste canister radiation, 
10:18018 (J;US) 
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Radioactive Waste Processing 
Advances in high-level waste vitrification effluent treatment, 
10:18011 (J;US) 

Design characteristics of a system for remote vitrification of 
Hanford wastes, 10:18012 (J;US) 

Development and optimization of a high temperature 

system thermoanalyzer/mass spectrometer, 10:18959 
(RDEIn German) 
Waste Management Program. Technical progress report, 
January-March 1984, 10:17993 (R;US) 
Disposal 
Evaluation of health and safety impacts of defense high-level 
waste in geologic repositories, 10:18061 (R;US) 
High-level waste processing and disposal, 10:18015 (J;US) 
Implementation of Nuclear Waste Policy Act for civilian high- 
level radioactive waste, 10:18014 (J;US) 

Vitrification 

Advances in high-level waste vitrification effluent treatment, 
10:18011 (J;US) 
Canister glass level detection by fast neutron transmission, 
10:18010 (J;US) 

Design characteristics of a system for remote vitrification of 
Hanford wastes, 10:18012 (J;US) 
Development and optimization of a high temperature coupling 

system thermoanalyzer/mass spectrometer, 10:18959 
(R;DE;In German) 
High-level waste processing and disposal, 10:18015 (J;US) 

HISTIDINE 


Biosynthesis 
DNA packaging in mouse spermatids: synthesis of protamine 
variants and four-transition proteins, 10:19116 (J;US) 
Chemical Composition 
DNA packaging in mouse spermatids: synthesis of protamine 
variants and four-transition proteins, 10:19116 (J;US) 
HOG FUEL 
See WOOD WASTES 
HOLMIUM 163 
Electron Capture Decay 
Enhanced interaction energy shifts in the x-ray spectrum of 
1683Ho, 10:19473 (J;US) 
HOLMIUM ALLOYS 
Neutron Diffraction 
Low-Q inelastic scattering with eV neutrons, 10:19034 (J;NL) 
HOLMIUM COMPOUNDS 
Magnetic Susceptibility 
Crystalline electric field effects on the paramagnetic 
susceptibility of polycrystalline materials, 10:19533 (J;NL) 
HOLMIUM IONS 
Emission Spectra 
Free-ion spectra of interest to solid and solution 
spectroscopists, 10:19326 (R;US) 
Magnetic Susceptibility 
Crystalline electric field effects on the paramagnetic 
susceptibility of polycrystalline materials, 10:19533 (J;NL) 
HOLOCENE EPOCH 
See QUATERNARY PERIOD 
HOMOGENEOUS PLASMA 
Parametric Instabilities 
Parametric instabilities in underdense 
heating of electrons, 10:19580 (J; US) 
Stochastic Processes 
Parametric instabilities in underdense 
heating of electrons, 10:19580 (J;US) 
HOSPITALS 
Energy Conservation 
Suggested new directions for the Institutional Conservation 
Programs, 10:18561 (R;US) 
Energy Management 
Energy impact analysis of the revised minimum requirements 
for construction and equipment of and medical 
facilities. Final report, 10:18563 (R;US) 
Geothermal Space Heating 
Geothermal heating project at St. Mary’s Hospital, Pierre, 
South Dakota. Final report, 10:18264 (R;US) 


plasma and stochastic 


and stochastic 
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Geothermal Water Heating 
Geothermal heating project at St. Mary's Hospital, Pierre, 
South Dakota. Final report, 10:18264 (R;US) 
Regulations 
ee 
for construction and equipment of hospitals and medical 
facilities. Final report, 10:18563 (R;US) 


Specifications 
Energy impact analysis of the revised minimum requirements 
for construction and equipment of hospitals and medical 
facilities. Final report, 10:18563 (R;US) 
Ventilation 
Energy impact analysis of the revised minimum requirements 
for construction and equi it of hospitals and medical 
facilities. Final report, 10:18563 (R;US) 
HOT CELLS 
Cranes 
Remote removal of contaminated equipment from a 
radiochemical engineering cell, 10:18016 (J;US) 


Remote removal of contaminated equipment from a 
radiochemical engineering cell, 10:18016 (J;US) 
HOT WATER 
Energy Conservation 
Water heater options: heat pump and solar alternatives in the 
Pacific Northwest, 10:18557 (R;US) 
HOT WATER HEATERS 
See WATER HEATERS 
HOTELS 
Space Heating 
Study of space utilization and technical approaches to heating 
in buildings with irregular occupancy. Volume 2. 
Appendices. Final report, 10:18555 (R;US) 
HOUSES 
Energy Conservation 
Energy conservation in households towards the year 2000. An 
attempt to include conservation into the power 
forecasts, 10:18568 (R;NO;In Norwegian) 
Solar Urban Neighborhood (SUN). Final report, 10:18566 
(R;US) 
Passive Solar Heating Systems 
Solar Urban Neighborhood (SUN). Final report, 10:18566 
(R;US) 
Solar Space Heating 
Solar Urban Neighborhood (SUN). Final report, 10:18566 
(R;US) 
Space Heating 
Study of space utilization and technical approaches to heating 
in buildings with irregular occupancy. Volume 2. 
Appendices. Final report, 10:18555 (R;US) 
Weatherization 
Training for Indian tribes in Region VIII. Final report, 
10:18565 (R;US) 
HTGR TYPE REACTORS 
Reactor Components 
Establishment of the fundamentals for a catalogue of rules 
governing the design of HTR components for temperatures 
above 800°C, 10:18338 (R;DE;In German) 
Reactor 
i data as of 


operating reactors. Status summary report, 
December 31, 1984. Volume 9, No. 1, 10:18328 (R;US) 
HTO 
See HEAVY WATER 
TRITIUM 


COMPOUNDS 
HUGENHOLTZ-PINES THEORY 


Pathways analyses and their role in the decision making 
process for selection of low-level waste disposal sites, 
10:17980 (R;US) 

Radiation Doses 

Environmental aspects of a tritium release from the Savannah 

River Plant on March 23, 1984, 10:19061 (R;US) 


HUMANS 
See HUMAN POPULATIONS 
HYBRID ELECTRIC-POWERED VEHICLES 
Performance Testing 
Performance testing and system characterization. DOE Hybrid 
Test Vehicle, Phase III. Final report, 10:18621 (R;US) 
Research Programs 
Urban vehicle research project, 10:18622 (R;US) 
HYBRID REACTORS 
Energy and Technology Review, 10:19626 (R;US) 
Breeding Blankets 
Fissile fuel from fusion, 10:19627 (RA;US) 
Economics 
Neutronic studies of fissile and fusile breeding blankets, 
10:19618 (R;DE) 
HYCSOS 
See CHEMICAL HEAT PUMPS 
HYDRAULIC RAMS 
See PUMPS 
HYDRAULICS 
Rotation 
Theoretical and experimental study of hydro-elastic instability 
on the line of shafting of a rotating machine, 10:18877 
(TG;GB) 
HYDRIODIC ACID 
Chemical Reactions 
Laser-induced-fluorescence study of the reaction of NzO with 
hot hydrogen atoms from 248 nm excimer laser photolysis of 
HI, 10:18821 (J;US) 
Hot Atom Chemistry 
Laser-induced-fluorescence study of the reaction of NzO with 
hot hydrogen atoms from 248 nm excimer laser photolysis of 
HI, 10:18821 (J;US) 
HYDROCARBON LOGGING 
See WELL LOGGING 
HYDROCARBONS 
See also ACENAPHTHENE 
ANTHRA 


Recovery of power from flashing gas-h 
with the biphase turbine, 10:17907 (J;GB) 
HYDROCYANIC ACID 
Chemical Reaction Kinetics 
Theoretical studies of the reactions of HCN with atomic 
hydrogen, 10:18794 (J;US) 
HYDROELECTRIC POWER 
Energy Analysis 
Cost curves for energy conservation in Norway, 10:18521 
(R;NO;In Norwegian) 
Energy Losses 
Energy conservation in the electric power system, 10:18086 
(R;NO;In Norwegian) 
Hydraulic Turbines 
Energy conservation in the electric power system, 10:18086 
(R;NO;In Norwegian) 
Water Reservoirs 
Energy conservation in the electric power system, 10:18086 
(R;NO;In Norwegian) 
HYDROELECTRICITY 
See HYDROELECTRIC POWER 





HYDROFLUORIC ACID 
Adducts 
Investigation of the differences in stability of the OCxxxHF 
and COxxxHF complexes, 10:19329 (J;US) 


ee te ee oe ee 
COxxxHF complexes, 10:19329 (J;US) 
sheisanatt oceans 
Investigation of the differences in stability of 
and COxxxHF complexes, 10:19329 (J;US) 


Investigation of the differences in stability of the OCxxxHF 
and COxxxHF complexes, 10:19329 (J;US) 


the OCxxxHF 


Activation Analysis 

Analysis of Na and H profiles of coated glasses, 10:18755 
(RA;DE;In German) 

Chemical Reaction Kinetics 

H + Hg reaction barrier: A fixed-node quantum Monte Carlo 
study, 10:18791 (J;US) 

Theoretical studies of the reactions of HCN with atomic 
hydrogen, 10:18794 (J;US) 


Chemisorption 
Evidence for diffusion of a partially oxidized titanium species 
into bulk platinum, 10:18799 (J;US) 


alloys 
report, June 15, 1984- 
June 14, 1985, 10:18644 (R;US) 
Detection 
Evaluate He detection as a feedback control, 10:18125 (RA;US) 


Infrared Spectra 
Pressure-induced infrared spectra of hydrogen to 542 kbar, 
10:19310 (RA;US) 
Ton-Atom Collisions 
Shape of the electron capture to the continuum cusps for H, 
Hg, and He targets in the velocity range 6.3—18.0 a.u., 
10:19337 (J;US) 


metal/hydrogen systems by the elastic recoil 
detection method, 1018756 (RA;:DEIn German) 
Pumping 


Optical 

Optical pumping production of spin polarized hydrogen, 
10:19301 (01 (RALUS) 
Oxidation 


Preparation and evaluation of advanced electrocatalysts for 
phosphoric acid feel celle. Pinal report, 10:18546 (RUS) 


Laser-induced-fluorescence study of the reaction of N:O with 
hot hydrogen atoms from 248 nm excimer laser photolysis of 
HI, 10:18821 (J;US) 

Beams 


Polarized atomic beams for targets, 10:19296 (RA;US) 
Polarized Targets 

ee ee ee 

3U 

Plans for an ultracold polarized proton jet, 10:19299 (RA;US) 

Storage cells for polarized hydrogen, 10:18914 (RA;US) 
Quantitative Chemical Analysis 

cdessdedsk ates nditetsennins eid dniesenmitiaaaiiinn 

in bitumen from several tar sand deposits, 10:17952 (R;US) 


Hydrogen-induced strain modulation in Nb-Ta superlattices, 
10:18664 (J;US) 
Orientation 

H” ion current from a polarized vapor target, 10:19303 


Coie nibble production of polarized hydrogen, 
10:19301 (RAT ee - 


nc henna 
HYDROGEN 3 
See TRITIUM 
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HYDROGEN CYANIDES 
See HYDROCYANIC ACID 
HYDROGEN DEUTERIDE 


Infrared Spectra 
Pressure dependence of the infrared spectrum of HDO in D,O 
to 189 kilobars, 10:18840 (RA;US) 
HYDROGEN DONOR REACTIONS 


Programs 
Rationale for U.S. DOE energy storage program in hydrogen 
technology, 10:18536 (BA;US) 
HYDROGEN HYDROXIDES 
See WATER 
HYDROGEN IODIDES 
See HYDRIODIC ACID 
HYDROGEN IONS 1 MINUS 
For H;~ ions. 


Polarized Beams 
Optically pumped polarized alkali atomic beams and targets, 
10:19302 (RA;US) 
HYDROGEN IONS 1 PLUS 
For H;,* ions. 
Ton-Atom Collisions 
Influence of target and projectile ionization in energetic (MeV) 
collision processes, 10:19317 (RA;DE;In German) 
Ton-Molecule Collisions 
Auger electrons from carbon after excitation by 1 MeV/u H* 
and H,* ions, 10:19316 (RA;DE;In German) 
Scattering 
reflection coefficient for H* ions at energies between 
10 and 80 keV, 10:19548 (R;US) 
HYDROGEN IONS 2 PLUS 
For Ha* ions. 
Ton-Atom Collisions 
Influence of target and projectile ionization in energetic (MeV) 
collision processes, 10:19317 (RA;DE;In German) 
Ton-Molecule Collisions 
Auger electrons from carbon after excitation by 1 MeV/u H* 
and H,* ions, 10:19316 (RA;DE;In German) 
HYDROGEN IONS 3 PLUS 
For Hs* ions. 
Production 
— of field adsorption using pulsed-laser atom-probe field 
y. Annual technical progress report, April 1, 
aeeaaaen 31, 1985, 10:19308 (R;US) 
HYDROGEN METERS 
Performance 
Evaluate H, detection as a feedback control, 10:18125 (RA;US) 
HYDROGEN NITRATES 


Chemistry 
isotopic study of the oxidation of SO. by HsO: in the 
atmosphere, 10:19045 (R;US) 
HYDROGEN PHOSPHATES 
See PHOSPHORIC ACID 
HYDROGEN PRODUCTION 
Biosynthesis 


Algal hydrogenase and hydrogen metabolism research, 
10:18073 (RA;US) 

—— by photosynthetic bacteria, 10:18075 

Primary photosynthesis studies, 10:18074 (RA;US) 

Polymer-catalyst-modified cadmium sulfide photochemical 
diodes in the photolysis of water, 10:18076 G;US) 

Electrolysis 

Advanced alkaline water electrolysis at enhanced pressures (30 
to 60 bars) and enhanced temperatures (100° to 200°C), 
10:18071 (R;XE) 

High temperature electrolysis cell 
characterization, 10:18077 (BA;US) 
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HYDROXYL RADICALS 
and long-term stability of water splitting devices, Chemical Reactions 
10:18070 (R;XE) Pulse radiolysis study of the kinetics and mechanisms of the 
Polymer-catalyst-modified cadmium sulfide photochemical reactions between manganese(II) complexes and HO./O,~ 
diodes in the photolysis of water, 10:18076 (J;US) aus) 2. Phosphate complex and an overview, 10:18796 
Photobiological production of hydrogen, 10:18072 (RA;US) Fluorescence 
HYDROGEN SULFATES 


Calibration of laser-saturated fluorescence measurements using 
See SULFURIC ACID Rayleigh scattering, 10:19033 (J;US) 
HYDROGEN SULFIDES Scavenging 


Cellular radiation chemistry as a function of radiation quality, 
Process for the removal of CO: and possibly HsS from natural 10:19216 (BA;US) 
gases, 10:17933 (TG;GB) 


HYDROXYPROPIONIC ACID-ALPHA 
See LACTIC ACID 
Catalytic Effects 
Catalysis mechanism of coal liquefaction by Ha. Quarter ee ogy 
Photolysis 


and -term of water devices, ys 
— long: stability splitting Physics Department, 10:19427 (RA;US) 
Removal 


Biological Effects 
Process for the removal of CO, and possibly HaS from natural 
gases, 10:17933 (TG;GB) 


= ee 10:19260 
HYDROGEN TRANSFER . 
Methods 


Determination of h 


donating properties of 
liquefaction process solvents, 10:17838 (R;US) 
HYDROGENASE 

See HYDROGENASES 
HYDROGENASES -BEAM TYPE CTORS 

Code number 1.12 7 Feasibility aa 

Enzyme Activity Studies on the Feasibility of Heavy Ion Beams for Inertial 
ipo see function of hydrogen metabolism during growth Confinement Fusion, 10:19615 (R;DE) 
of sulfidogenic bacteria on organic substrates, 10:19142 ICE 
@: US) 


coal 


Static Loads 
model, 10:18295 (R;NO;In Ni i 

Desulfovibrio vulgaris hydrogenase: a nonheme iron enzyme oiiaan eee 

lacking nickel that exhibits anomalous EPR and Moessbauer Geochemical 

spectra, 10:19111 (J;US) Geothermal investigations in Idaho. Part 12. Stable isotopic 
HYDROGENATION evaluation of thermal water occurrences in the Weiser and 

Little Salmon River drainage basins and adjacent areas, 

Combined processing of coal and heavy resids. Progress west-central Idaho with attendant gravity and magnetic data 
report, October 16, 1984-January 15, 1985, 10:17830 (R;US) on the Weiser area, 10:18256 (R;US) 
Coprocessing of coal and heavy crudes and residua: Gravity Surveys 
a solvent evaluation and a parametric study, 10:17800 (R;US) Geothermal investigations in Idaho. Part 12. Stable isotopic 
evaluation of thermal water occurrences in the Weiser and 


on the Weiser area, 10:18256 (R;US) 
comparison, 10: ; Magnetic Surveys 
Inhibition eT Geothermal investigations in Idaho. Part 12. Stable isotopic 
Homogeneous catalytic hydrogenation. 2. Selective reduction evaluation of thermal water occurrences in the Weiser and 
of polynuclear heteroaromatic compounds catalyzed by 
chlorotris(triphenylphosphine)rhodium(]), 10:17843 (J;US) 
Yields 


: hr da ae pana estetiaing 
Refining and upgrading of synfuels from coal and oil shales by GNEOUS ROCKS 
advanced catalytic processes. Quarterly report, July- Radioactive Waste Disposal ae 
September 1984, 10:17803 (R;US) / Guidelines on interim performance constraints for radioactive 
HYDROLASES waste disposal in crystalline rock, 10:17976 (R;US) 
Code number 3. IGT WASTE PROCESS 
See also PEPTIDE HYDROLASES Daath PROCHOEEE 
: ; Correlation Functions 
 aiedoadell ieoieaemaidemmenaamaine 3. Measurement of spatial re ti tenet using i 
by GTP cyclohydrolase I of Escherichia coli, 10-1915 ui 
snnatetii Digital image nalyi of fourframe holographic plaama and 
neutral gas interferograms, 10: ; 
Time Dependence 
p-borono-L-phenylalanine, 10:19161 (RA;US) a Secale dielianens 
HYDROMETALLURGY cell 
Research Programs 


Immobilized technology for the production of fuels from 
microalgae, 10:18115 (RA;US) 

Reactor analysis for selective metal ion extraction in liquid IMMUNOGLOBULINS 

dispersions. Progress report, 10:18747 (R;US) 
HYDROXYBENZENE 


See PHENOL 


Localization 


Boron-10-labeled antibodies in cancer therapy, 10:19150 
(RA;US) 





Boron-10-labeled antibodies in cancer therapy, 10:19150 
(RA;US) 
IMPACT TESTS 
shock simulation using the controlled response of 
a resonating bar fixture, 10:18885 (R;US) 
Simulation 


Computerized 
Hopkinson bar simulation using DYNA2D, 10:18887 (R;US) 
Structural code benchmarking for the analysis of impact 
response of nuclear material shipping casks, 10:18848 (R;US) 
Sound Waves 
Hopkinson bar simulation using DYNA2D, 10:18887 (R;US) 
Stochastic Processes 
Characterization of nonstationary random processes, 10:18886 


(R;US) 
IN UTERO IRRADIATION 
See PRENATAL IRRADIATION 


See COMBUSTION 


Estimation of health effects of smokey effluents, 10:19220 
(R;NO;In Norwegian) 
Heat Recovery Equipment 
User’s manual for the Heat Recovery Incinerator (HRI) model, 
10:18609 (R;US) 
Risk Assessment 
Estimation of health effects of smokey effluents, 10:19220 
(R;NO;In Norwegian) 
INCONEL 600 
Crevice Corrosion 
High-temperature aqueous crevice corrosion in Alloy 600 and 
304L stainless steel, 10:18646 (RA;US) 
INDAN 
Reduction 
Reduction of aromatic hydrocarbons by a new reducing 
system: calcium metal in amines, 10:18816 (J;US) 
INDENE 
Quantitative Chemical 
Monitoring polynuclear aromatic hydrocarbons at a coal 
getiation fect: preliminary real 10:17872 (R;US) 
INDIANA UNIVERSITY CYCLOTRO) 
See IU CYCLOTRON 


Human high molecular weight-melanoma associated antigen 
Ce ee ee ee 
to radioimage tumor lesions in patients with 
an 10:19147 (RA;US) 
INDIUM 130 
Beta Decay 
Three B-decaying isomers of *°In, 10:19464 (J;US) 
INDIUM ALLOYS 
Electric Fields 
pressure study of the electric field gradient in InsBi, 
10:18639 (RA;US) 
INDIUM SELENIDES 
Electrochemistry 


CulnSe,-based photoelectrochemical cells: Their use in 
characterization of thin CulnSe, films, and as photovoltaic 
cells per Se, 10:18148 (J;US) 

Photovoltaic Effect 

CulnSes-based photoelectrochemical cells: Their use in 
characterization of thin CulnSes films, and as photovoltaic 
cells per Se, 10:18148 (J;US) 

INDOLES 


Mutagen 
ive genotoxic effects of the cooked-food-related 
mutagens Trp-P-2 and IQ in bacteria and cultured 
mammalian cells, 10:19250 (J;NL) 


Toxicity 
Comparative genotoxic effects of the cooked-food-related 
mutagens Trp-P-2 and IQ in bacteria and cultured 
mammalian cells, 10:19250 (J;NL) 
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INDONESIA 
Economic Growth 
Indonesia: energy outlook, 10:18499 (R;GB) 
Energy Demand 
Indonesia: energy outlook, 10:18499 (R;GB) 
Energy Sources 
Indonesia: energy outlook, 10:18499 (R;GB) 


Assessment of undiscovered conventionally recoverable 
petroleum resources of Indonesia, 10:17905 (R;US) 
Petroleum Deposits 
Assessment of undiscovered conventionally recoverable 
petroleum resources of Indonesia, 10:17905 (R;US) 
PLANTS 


See also CHEMICAL 
COAL 


Energy conservation in the Vestfold industry, 10:18599 
(R;NO;In Norwegian) 
Consumption 


Energy conservation in the Vestfold industry, 10:18599 
(R;NO;In Norwegian) 


Energy conservation in the Vestfold industry, 10:18599 
(R;NO;In Norwegian) 
Solar Process Heat 
State-of-the-art of solar thermal industrial process heat 
technologies for use in developing countries, 10:18245 
(BA;CA) 
Solar Repowering 
design for solar repowering at Pioneer Mill Co., 
Ltd., 10:18180 (RA;US) 
INDUSTRIAL RADIOGRAPHY 
See also BIOMEDICAL RADIOGRAPHY. 
Survey of the uses of radioactive materials in Louisiana's 
offshore waters, 10:18067 (R;US) 
INDUSTRIAL SECTOR 
See INDUSTRY 
INDUSTRIAL WASTES 
Anaerobic Digestion 
Novel processes for high-efficiency biodigestion of particulate 
feeds, 10:18079 (R;US) 
INDUSTRY 


See also AGRICULTURE 
AUTOMOTIVE INDUSTRY 
CONSTRUCTION INDUSTRY 
FOOD INDUSTRY 
METAL INDUSTRY 
NATURAL GAS INDUSTRY 
OIL SHALE INDUSTRY 
PETROLEUM INDUSTRY 
PRINTING AND PUBLISHING INDUSTRY 
SUGAR INDUSTRY 


Energy Analysis 
Cost curves for energy conservation in Norway, 10:18521 
(R;NO;In Norwegian) 
Industrial energy use and 10:18500 (R;GB) 
U.K. industrial fuel use, 1973-1979, 10:18532 (R;GB) 
Energy Conservation 
Division of Commercial and Industrial Programs, 10:18591 
(R;US) 
Trends in industrial use of energy, 10:18606 (J;US) 


Consumption 
Trends in industrial use of energy, 10:18606 (J;US) 
Energy Efficiency 
U.K. industrial fuel use, 1973-1979, 10:18532 (R;GB) 
Fuel Substitution 
U.K. industrial fuel use, 1973-1979, 10:18532 (R;GB) 
Waste Heat Utilization 
Industrial waste heat recovery case studies at 18 Ohio sites. 
Final report, 10:18603 (R;US) 
INFORMATION 
See also PUBLIC INFORMATION 
Secrecy Protection 
guidelines for microcomputers and word processors, 
10:19645 (R;US) 
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INFRARED RADIATION 
Measuring Methods 
Radiative cooling resource, 10:18087 (RA;US) 
Reflection 


Approximate formulas for the amplitude and the phase of the 
infrared reflectance of a conductor, 10:19542 (J;US) 
INFRARED SPECTRA 


Spectral Reflectance 
Number of samples and wavelengths required for the training 
set in near-infrared reflectance spectroscopy, 10:18772 (J;US) 
INHIBITORS (ENZYME) 
See ENZYME INHIBITORS 
INHOMOGENEOUS PLASMA 


Stochastic particle diffusion in velocity space for a bumpy 
torus, 10:19578 (J;US) 
Magnetic Moments 
Stochastic particle diffusion in velocity space for a bumpy 
torus, 10:19578 (J;US) 
INJECTION (BEAMS) 
See BEAM INJECTION 
INNER-SHELL IONIZATION 
X-Ray Spectroscopy 
Improved atomic data for electron-transport 
codes TIGER and TIGERP. I. tense uh tobi 
electron collision, 10:19327 (R;US) 


———e 


See HOTELS 
INORGANIC ION EXCHANGERS 
See also MULLITE 
ZEOLITES 


Chemical Reaction Kinetics 
Retention and thermic desorption of molybdate anions on 
a 10:18760 (R;DE;In German) 
IN-SITU GASTE GASIFICATI 
Cavities 
Summary report on large block experiments in underground 
coal gasification, Tono Basin, W: Volume 2. 
Excavation results and general conclusions, 10:17841 (R;US) 


itu underground 
10:17810 (R;US) 


Computerized Simulation 
Analysis of forward combustion underground coal gasification 
models, 10:17806 (R;US) 
Field Tests 
Overburden characterization and post-burn study of the North 
Knobs steeply dipping bed underground coal 
(SDB-UCG) site, Rawlins, Wyoming, 10:17809 (R;US) 
Mathematical Models 
Analysis of forward combustion underground coal gasification 
models, 10:17806 (R;US) 
Overburden 
Overburden characterization and post-burn study of the North 
Knobs steeply dipping bed coal 
(SDB-UCG) site, Rawlins, Wyoming, 10:17809 (R;US) 
Testing 
Mass balances for underground coal gasification in steeply 
dipping beds, 10:17847 (J;US) 
IN-SITU RETORTING 
Feasibility Studies 
Summary of the oil shale tation program at Anvil 
Points Mine, Colorado, 10:17949 (J;US) 
Waste Water 
Vegetative evaluation of procedures used to treat aqueous 
effluents derived from in situ fossil fuel processing, 10:17954 
(R;US) 
INSOLATION 
Insolation measurements in Oregon. Solar Energy 
Meteorological Research and Training Site - Region 5, 
10:18088 (R;US) 
Measuring Methods 
Radiative cooling resource, 10:18087 (RA;US) 
INSTRUMENTS (MEASURING) 
See MEASURING INSTRUMENTS 
INSULATING LIMITERS 
See LIMITERS 


INSULATING OILS 
Contamination 


Development of a field method for measuring PCBs in oil. 
Final report, 10:18298 (R;US) 
INSULATION (ELECTRICAL) 
See ELECTRICAL INSULATION 
INSULATION (THERMAL) 
See THERMAL INSULATION 
INSULATORS (ELECTRICAL) 
See ELECTRICAL INSULATORS 
INTEGRATED CIRCUITS 
Radiation Hardening 
Radiation hardening for VLSI applications, 10:19017 (R;US) 
INTERACTING BOSON MODEL 
Nuclear 


Structure 
Microscopic analysis of angular momentum projected HFB- 
states in terms of interacting bosons, 10:19472 (R;US) 
INTERMEDIATE BOSONS 
See also INTERMEDIATE VECTOR BOSONS 
Decay 
Flavor-changing decays of the Z° and supersymmetry, 
10:19423 (J;US) 
INTERMEDIATE TECHNOLOGY 
See APPROPRIATE TECHNOLOGY 
INTERMEDIATE VECTOR BOSONS 
Particle Identification 
Z° decay modes - experimental measurements, 10:19373 (R;US) 
Particle Production 


Physics of (very) high energy e* -e~ colliders, 10:19374 (R;US) 
Z° decay modes - experimental measurements, 10:19373 (R;US) 
Weak Particle Decay 
Z° decay modes - experimental measurements, 10:19373 (R;US) 
INTERMEDIATE-LEVEL RADIOACTIVE WASTES 
Containers 
on drum containers for radioactive waste, 10:18054 
(TJ;GB) 
INTERNAL COMBUSTION ENGINES 
See also DIESEL ENGINES 
uuenee 
|p components: prime mover, compressor and heat 
ae 10:18582 Cras) 
ars Utilization 


ump components: er, compressor and heat 
vechang, 10:18582 eos 
INTERNATIONAL NUCLEAR DATA COMMITTEE 
Meetings 


Proceedings of the NEANDC topical conference on 
measurements and evaluations of nuclear data and decay 
heat for fission products, 10:19463 (R;US) 

INTERPLANETARY SPACE 
Collisionless Plasma 

Hybrid simulation codes with appli 

upstream waves, 10:19347 (R;US) 
BEAMS 


See COLLIDING BEAMS 
INVERTEBRATES 


See also ANNELIDS 
ARTHROPODS 
MOLLUSCS 


Solvent Extraction 
Effects of an extract from the sea squirt Ecteinascidia turbinata 
on DNA synthesis and excision repair in human fibroblasts, 
10:19213 (J;GB) 
IODIDES 
See also SILVER IODIDES 
Chemical Reaction Kinetics 
Chemical behavior of SOsp and SO;~ radicals in aqueous 
solutions (Pulsed irradiation), 10:18830 (J;US) 
IODINE 
Corrosive Effects 
Modeling of Zircaloy stress-corrosion cracking: texture effects 
and dry storage spent fuel behavior, 10:18359 (BA;US) 
IODINE 110 
Beta-Plus Decay 


to shocks and 


Pa 
10:19460 (R;DE) 





IODINE 112 
Beta-Plus Decay 
Beta-delayed particle emission from neutron-deficient 
tellurium, iodine, xenon, cesium and barium isotopes, 
10:19460 (R;DE) 
IODINE 113 
Beta-Plus Decay 
Beta-delayed particle emission from neutron-deficient 
tellurium, iodine, xenon, cesium and barium isotopes, 
10:19460 (R;DE) 
IODINE 123 
Autoradiography 
Monoclonal antibodies for the localization of human neoplasms 
in vitro and in vivo, 10:19148 (RA;US) 


Radioassay 
Human high molecular weight-melanoma associated antigen 
ee ee eee 
to radioimage tumor lesions in patients with 
po apron py 
Radioisotope Scanning 
Monoclonal antibodies for the localization of human neoplasms 
in vitro and in vivo, 10:19148 (RA;US) 
IODINE 125 


Autoradiography 
Monoclonal antibodies for the localization of human neoplasms 
in vitro and in vivo, 10:19148 (RA;US) 


Radioassay 
Human high molecular weight-melanoma associated antigen 
SL eee 
to radioimage tumor lesions in patients with 
since eeipeat CS 


Radioimmunoassay 
Neutron capture using boronated polyclonal and monoclonal 
antibodies, 10:19188 (RA;US) 
Radioisotope Scanning 
Monoclonal antibodies for the localization of human neoplasms 
in vitro and in vivo, 10:19148 (RA;US) 
IODINE 129 
Fission Product Release 
Calculated release of iodine under different 
conditions, 10:17967 (R;DE;In German) 
IODINE 131 
Biological Localization 
Monoclonal antibodies to cell surface antigens of human 
melanoma, 10:19145 (RA;US) 
Fission Product Release 
Calculated release of iodine under different 
conditions, 10:17967 (R;DE;In German) 


Radioassay 
Human high molecular weight-melanoma associated antigen 
ee cen) eee een saeee 
to radioimage tumor lesions in patients with 
coduison ISBENeT Chacon) 


Retention of elemental '*'I by activated carbons under 
accident conditions, 10:18415 (R;DE;In German) 
IODINE ES 
Band Theory 
Effect of c-axis dispersion on the optical properties of 
— Racamiieausinioratiotaa. anes 


Effect of c-axis dispersion on the optical properties of 
a 


Effect of c-axis dispersion on the optical properties of 
po ti naa nats eet sete 


GUS) 
IODINE IODIDES 
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Space Charge 
Measurement of the space charge potential of direct current 
ion beams, 10:18926 (RA;DE;In German) 
Uses 
Surface modification of solids, 10:18625 (R;US) 
ION DETECTION 
BGO Detectors 
Bismuth germanate scintillator as a fast high-energy ion 
detector, 10:19011 (J;NL) 
Drift Chambers 
ee ee ee ee Ray 
ee 
ION EXCHANGE CHROMATOGRAPHY 
Equipment 
incomparable power 


stationary-bed ion exchange: 
for difficult separations involving higher value products, 
10:18746 (R;US) 
ION EXCHANGE 


See MEMBRANES 
ION IMPLANTATION 
Surface 


of solids, 10:18625 (R;US) 


Annealing 
Thermal annealing of Fe implanted Al,Os in oxidizing and 
reducing environment. Revised version, 10:18686 (R;US) 
ION MICROSCOPY 
Research Programs 
Study of field adsorption using pulsed-laser atom-probe field 
ion microscopy. Annual technical progress report, April 1, 
1984-March 31, 1985, 10:19308 RUS) 
ION SCATTERING ANALYSIS 
Rutherford Scattering 
"iar ieeenasdilite canoe eames nena 
for the near surface characterization of electronic 
10:18722 (R;US) 
ION SOURCES 
See also PENNING ION SOURCES 


Simulation 
Comparison of one-dimensional simulations of magnetically 
insulated gaps with analytic models, 10:18941 (J;US) 


New TRISTAN thermal ion source, 10:18942 (J;NL) 
Magnetic Field Configurations 
Development of an ion source with magnetic multipole field 
configuration, 10:18929 (RA;DE;In German) 
Performance Testing 
New TRISTAN thermal ion source, 10:18942 (J;NL) 
ION-ATOM COLLISIONS 
Spin Exchange 
Polarization of stable and radioactive noble gas nuclei by spin 
exchange with laser pumped alkali atoms, 10:19295 (RA;US) 
IONIC REACTIONS 
See CHEMICAL REACTIONS 


IONS 
IONIZATION 
See also INNER-SHELL IONIZATION 
Isotope Effects 
Technical progress report, 10:18819 (R;US) 
IRIMETERS 


Gridded ionization chamber for detection of x-ray wave 
activity in tokamak plasmas, 10:19577 (J;US) 
studies of the MIT reactor (MITR-II) 
a medical facility, 10:19517 (RA;US) 
IONS 


precoordinated descriptor 
the term ions; ions in beams by assigning either the specific 
name if available, e.g. ARGON 40 BEAMS 
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Modelling microbiological processes in soil systems, 10:19070 
(R;DK) 

Root Absorption 
Modelling ion uptake in agricultural crops, 10:19072 (R;DK) 
IONS (ATOMIC) 

See ATOMIC IONS 
IONS (MOLECULAR) 

See MOLECULAR IONS 
IRON 


Brazing 
Indirect of structural ceramics for uncooled diesels, 
10:18690 (R;US) 
Catalytic Effects 
Micelle-derived catalysts for extended Schulz-Flory. Technical 
progress report, October 1, 1984-December 31, 1984, 
10:18081 (R;US) 


Chemical State 
Nuclear Technology Programs. Quarterly progress report, 
April-June 1984, 10:17974 (R;US) 
Ton 
Influence of Ti and Zr implantation on hydrogen in iron 
metals, 10:18652 (RA;DE;In German) 
Physical Radiation Effects 
Influence of Ti and Zr implantation on hydrogen in iron 
metals, 10:18652 (RA;DE;In German) 
Quantitative Chemical Analysis 
Determination of the major elements and trace metals present 
in bitumen from several tar sand deposits, 10:17952 (R;US) 
Reduction 
Micelle-derived catalysts for extended Schulz-Flory. Technical 
progress report, October 1, 1984-December 31, 1984, 
10:18081 (R;US) 
Electron Microscopy 
Quantitative analysis of the elements in mineral constituents of 
coal samples with the aid of energy dispersive X-ray analysis 
combined with scanning electron microscopy, 10:17850 
(R;NL;In Dutch) 
X-Ray Detection 
Quantitative analysis of the elements in mineral constituents of 
coal samples with the aid of energy dispersive X-ray analysis 
combined with scanning electron microscopy, 10:17850 
(R;NL;In Dutch) 
IRON 56 REACTIONS 
Deep Inelastic Heavy Ion Reactions 
Determination of the rate of energy partition in deeply inelastic 
collisions, 10:19479 (R;US) 
IRON 56 TARGET 
Triton Reactions 
(t,*He) reactions on ®*Fe, ®*Fe, and **Ni, 10:19452 (J;US) 
IRON 58 TARGET 
Triton Reactions 
(t,*He) reactions on “Fe, **Fe, and "Ni, 10:19452 (J;US) 
Uranium 238 Reactions 


Quasi fission - the mass drift mode in heavy ion reactions, 
10:19441 (R;DE) 
IRON ALLOYS 


See also INCONEL 600 
IRON BASE ALLOYS 


MARTENSITE 
Corrosion Resistance 
Corrosion of type 316 stainless steel, path A PCA, and 12 Cr-1 
MoVW steel in thermally convective lithium, 10:19609 
(RA;US) 
Moessbauer Effect 
Application of high pressure Moessbauer spectroscopy to 
the local structure of amorphous metals, 10:18642 @RALUS). 
Order-Disorder Transformations 


Disordering process in an Ll ordered alloy ((NiroFeso)s(Vs 
sAloTia)), 10:18627 (R;US) 
Radiation Effects 


Physical 
Development of austenitic steels for fast induced-radioactivity 
decay, 10:19598 (RA;US) 
Swelling behavior of manganese - bearing steel AISI 216, 
10:18631 (RA;US) 
Tensile properties and bend ductility of (Fe,Ni)sV long-range- 
ordered alloys after irradiation in HFIR, 10:18633 (RA;US) 


of austenitic steels for fast induced-radioactivity 
decay, 10:19598 (RA;US) 
Structural Chemical Analysis 
Vibrational and optical properties of amorphous metals. 
Progress report, July 1, 1984-June 30, 1985 (Fe-B; Ni-B), 
10:18643 (R;US) 


Saperconductivity 
Seer a mage eet ee 


Swelling behavior of manganese - bearing steel AISI 216, 
10:18631 (RA;US) 
Tensile Properties 
Tensile properties and bend ductility of (Fe,Ni)sV long-range- 
ordered alloys after irradiation in HFIR, 10:18633 (RA;US) 
IRON BASE ALLOYS 
See also STEELS 
Corrosion 
Irradiation-corrosion evaluation of metals for nuclear waste 
package applications in Grande Ronde basalt ground water, 
10:18684 (BA;US) 
Corrosion Resistance 
Evaluation of iron-base materials for waste package containers 
in a salt repository, 10:18047 (BA;US) 
Mechanical Properties 
Influence of composition on the microstructural evolution and 
mechanical properties of irradiated Fe-Ni-Cr ternaries. Draft, 
10:18650 (R;US) 
Microstracture 
Evaluation of ferritic alloy Fe-2-1/4Cr-1Mo after neutron 
irradiation: microstructural 


eee 10:19605 (RA;US) 
Influence of composition on the microstructural evolution and 
mechanical properties of irradiated Fe-Ni-Cr ternaries. Draft, 
10:18650 (R;US) 
Neutron Diffraction 
Low-Q inelastic scattering with eV neutrons, 10:19034 (J;NL) 
Oxidation 


Mechanisms of the oxidation of metals and alloys. Progress 
report, July 1, 1983-June 30, 1984 (Fe-25 wt % Cr), 10:18637 
(R;US) 


Physical Radiation Effects 
Evaluation of ferritic alloy Fe-2-1/4Cr-1Mo after neutron 
irradiation: microstructural development, 10:19605 (RA;US) 
Salfidation 
Mechanisms of the oxidation of metals and alloys. Progress 
report, July 1, 1983-June 30, 1984 (Fe-25 wt % Cr), 10:18637 
(R;US) 


Tensile Properties 

Evaluation of iron-base materials for waste package containers 
in a salt repository, 10:18047 (BA;US) 

COMPLEXES 


See also FERRICYANIDES 
Dimerization 
Studies of urohemin I in aqueous solution. Thermodynamics of 
self-association and electronic properties of two i 


species 
detected by proton NMR spectroscopy, 10:18797 (J;US) 





Electronic Structure 
Electronic structure of the porphyrin ring in an 
electrostatically bound w-w complex: methylviologen: 
metallouroporphyrin complexes, 10:18809 (J;US) 
NMR Spectra 
Studies of urohemin I in aqueous solution. Thermodynamics of 
self-association and electronic properties of two species 
detected by proton NMR spectroscopy, 10:18797 (J;US) 
Structural Chemical Analysis 
Studies of urohemin I in aqueous solution. Thermodynamics of 
self-association and electronic properties of two species 
detected by proton NMR spectroscopy, 10:18797 (J;US) 


Studies of elimination reactions of metal complexes. 
report, August 1, 1981-July 31, 1985, 10:18804 (R;US) 
Thermodynamic Properties 
Studies of urohemin I in aqueous solution. Thermodynamics of 
self-association and electronic properties of two species 
detected by proton NMR spectroscopy, 10:18797 (J;US) 
TRON-FREE SPECTROMETERS 
See FLAT MAGNETIC SPECTROMETERS 
IRRADIATION DEVICES 
Dose Rates 
Calculating spectra and dose rates in the ®Co pool, 10:19521 
(RA;US) 
Gamma Spectra 
Calculating spectra and dose rates in the Co pool, 10:19521 
(RA;US) 


IRRADIATION RIGS 
See IRRADIATION DEVICES 
IRREDUCIBLE REPRESENTATIONS 
Cliebsch-Gordan Coefficients 
Why and when are Clebsch-Gordan coefficients real, 10:19644 
(RUS) 
IRRIGATION 
Energy Conservation 
Integrated assessment of conservation ities in the 
irrigated agriculture sector of the Pacific Northwest Region, 
10:18604 (R;US) 
Irrigation Pumping Plant Performance Handbook. Fourth 
edition (Glossary), 10:18594 (R;US) 
Variable speed pumps for agricultural irrigation: an 
to energy conservation. Final report, 10:18592 (R;US) 


Pumping 
Irrigation Pumping Plant Performance Handbook. Fourth 
edition (Glossary), 10:18594 (R;US) 
Solar Thermal Power Plants 
Operation and evaluation of the Willard solar thermal power 
irrigation system, 10:18183 (J;GB) 


Nuclear charge dispersion of fragments produced in relativistic 

collisions, 10:19453 (R;US) 
ISOBARIC SPIN 

See ISOSPIN 
ISOBUTANE 

See 2-METHYLPROPANE 
ISOSPIN 

Symmetry 
Symmetry violation in nuclear reactions, 10:19401 (R;US) 

ISOTOPIC SPIN 


Indiana Cooler: a ring for internal target experiments, 10:18901 
(RA;US) 
Storage Rings 

Indiana Cooler: a ring for internal target experiments, 10:18901 
(RA;US) 
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JAILS 
See PUBLIC BUILDINGS 
JAPAN 
Energy Policy 
New energy sources in Japan. Organization 
implementation of energy research aniean 10:18513 
(R;NL;In Dutch) 
Energy Sources 
New energy sources in Japan. Organization and 
implementation of energy research programs, 10:18513 
(R;NL;In Dutch) 
Energy Supplies 
New energy sources in Japan. Organization 
implementation of energy research dane 10:18513 
(R;NL;In Dutch) 
International Cooperation 
Introduction to the US/Japan collaborative testing program in 
HFIR and ORR, 10:19594 (RA;US) 
JAW 
Carcinomas 
Hypothesis for development of ®Sr-induced squamous cell 
carcinoma of the jaw (Beagles), 10:19202 (RA;US) 
JET ENGINE FUELS 
Sales 
Petroleum Marketing Monthly, December 1984, 10:17924 
(R;US) 
JET REACTORS 
Plasma Diagnostics 
Spatial scan double crystal monochromator for JET 
Giagnostic system KS2), 10:19557 (R;DE) 
JOINTS 
Mechanical joints only, not for BONE JOINTS. 
See also WELDED JOINTS 
Testing 
Rock joint description and modelling for prediction of near- 
field repository performance, 10:18027 (J;US) 


K 


K-892 RESONANCES 
Particle Production 
Inclusive production of vector mesons rhosup(o) and 
Ksup(* +-) in e* e~ annihilation at <Vs> = 35 GeV, 
10:19356 (R;DE) 
Production of the K-bar °(890) resonance in 7* p interactions 
at 16 GeV/c, 10:19381 (J;US) 
KALUZA-KLEIN THEORY 
Field Equations 
Special relativity of Kaluza-Klein, 10:19414 (R;US) 


Theory 
Special relativity of Kaluza-Klein, 10:19414 (R;US) 
KAOLINITE 
Waste-Rock Interactions 
Activity diagrams for calcium/hydrogen, sodium/hydrogen, 
and potassium/hydrogen, and H,SiQ, and their relation to 
reactions in systems containing radioactive waste forms, 
cement, and rock in the presence of water, 10:18053 
(BA;US) 
KAON BEAMS 
Beam Production 
1 to 2 GeV/c beam line for hypernuclear and kaon research, 
10:18918 (R;US) 
KAONS 


See also KAONS NEUTRAL 
KAONS PLUS 


Decay 
Modern test of chiral anomalies, 10:19402 (R;US) 
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KAONS NEUTRAL 
Particle Production 
Detailed study of strange particle production in e* e~ 
annihilation at high energy, 10:19364 (R;DE) 
KAONS PLUS 
Multiple Production 
Kaons and quark-gluon plasma, 10:19497 (J;US) 
KARLSRUHE CYCLOTRON 
Dual Beam Facility (High energy alpha particles 
and protons), 10:18933 (R;DE) 


Oil Yields 
Investigation for attaining the optimal yield of oil shale by 
integrating high temperature reactors, 10:17948 (R;DE;In 
German) 
KEROSENE 
Sales 
Petroleum Marketing Monthly, December 1984, 10:17924 
(R;US) 
KETONES 
See also PROGESTERONE 
Distillation 
Steam distillation, solvent extraction, and ion exchange for 
determining polar organics in shale process waters, 10:18777 
(J;US) 


Steam distillation, solvent extraction, and ion exchange for 
determining polar organics in shale process waters, 10:18777 
G;US) 

Ton Exchange 
Steam distillation, solvent extraction, and ion exchange for 
polar organics in shale process waters, 10:18777 
G;US) 


Mass Spectroscopy 
Steam distillation, solvent extraction, and ion exchange for 
i polar organics in shale process waters, 10:18777 
G;US) 


Redox behavior of Cu(II) complexes of 8-polyketonates; two- 
electron transfer in binuclear 1,3,5-triketonates and related 
ligands, 10:18817 (BA;US) 

Solvent Extraction 

Steam distillation, solvent extraction, and ion exchange for 
ining polar organics in shale process waters, 10:18777 
GJ;US) 


KIDNEYS 
Pathological Changes 
Renal toxicity of middle distillates of shale oil and petroleum in 
mice, 10:17908 (J;US) 


Estimation of spatial patterns and inventories of environmental 
contaminants using kriging, 10:19069 (R;US) 
KRYPTON 
Proton Reactions 
Nuclear charge dispersion of fragments produced in relativistic 
collisions, 10:19453 (R;US) 
KRYPTON 80 TARGET 
Neutron Reactions 
Neutron density and of the weak s-process 
component, 10:19456 (R;DE;In German) 
KRYPTON 82 TARGET 
Neutron Reactions 
Neutron density and of the weak s-process 
component, 10:19456 (R;DE;In German) 
KRYPTON 86 REACTIONS 
Fusion Reactions 
Measurement of neutron spectra in the 
reaction *Kr + “Ni = netls0eGd + xn, 10:19454 
(RA;DE;In German) 


KRYPTON 86 TARGET 
Neutron Reactions 
Neutron density and of the weak s-process 
component, 10:19456 (R;DE;In German) 
Nuclear structure studies via neutron interactions. 
report, July 1, 1984-June 30, 1985, 10:19449 (R;US) 
KRYPTON FLUORIDE LASERS 


Optimization 
of single-main-amplifier KrF laser-fusion 


Design optimization 
systems, 10:18866 (R;US) 


LABELLED COMPOUNDS 
Compounds labelled with either stable or radioactive isotopes. 
See also CARBON 14 COMPOUNDS 
TRITIUM COMPOUNDS 
Localization 
Boron-10-labeled antibodies in cancer therapy, 10:19150 
(RA;US) 
Blood-Plasma Clearance 
Boron-10-labeled antibodies in cancer therapy, 10:19150 
(RA;US) 
LABORATORY BUILDINGS 
Decommissioning 
ical assessment report for the University of Rochester 
Annex, 400 Elmwood Avenue, Rochester, New York, April- 
May 1984, 10:17975 (R;US) 
Surface Contamination 
i assessment report for the University of Rochester 
Annex, 400 Elmwood Avenue, Rochester, New York, April- 
May 1984, 10:17975 (R;US) 
LACTIC ACID 


Synthesis 
Chemicals from biomass, 10:18085 (BA;GB) 
LAKES 
Water Quality 
National Surface Water Survey, western wilderness area lakes: 
environmental assessment. Draft, 10:19096 (R;US) 
LAMBDA NEUTRAL 
See LAMBDA PARTICLES 
LAMBDA PARTICLES 
Pair Production 
A production in e* e~ annihilation at 29 GeV, 10:19383 (J;US) 
Particle Production 
Detailed study of strange particle production in e* e~ 
at high energy, 10:19364 (R;DE) 
LANGUAGES (PROGRAMMING) 
See PROGRAMMING LANGUAGES 
LANTHANIDES 
See RARE EARTHS 
LANTHANUM 139 REACTIONS 
Compound-Nucleus Reactions 
Compound nucleus emission of complex fragments at low and 
intermediate energies, 10:19462 (R;US) 
Fission 
Fission along the mass asymmetry coordinate: an experimental 
evaluation of the conditional saddle masses and of the 
Businaro-Gallone point, 10:19461 (R;US) 
LANTHANUM ALLOYS 
Phase Transformations 
Structural studies at elevated pressures and reduced 
temperatures using synchrotron radiation: application to 
CesLa:Th:, 10:18638 (RA;US) 


LANTHANUM CHROMITES 
See CHROMIUM OXIDES 
LANTHANUM IONS 
Emission Spectra 
Free-ion spectra of interest to solid and solution 
spectroscopists, 10:19326 (R;US) 





LASER FUSION REACTORS 


Materials 
Rapid growth of potassium dihydrogen phosphate crystals, 
10:18790 (R;US) 
LASER PUMPING 


See PUMPING 
LASER RADIATION 
Uses 
Surface modification of solids, 10:18625 (R;US) 
LASER-PRODUCED PLASMA 
Plasma Diagnostics 
eee. ee ea 
current techniques and applications at the Lawrence 
Livermore National Laboratory, 10:19562 (R;US) 
LASERS 
Light Amplification by Stimulated Emission of Radiation. 
See also FREE ELECTRON LASERS 


GAS LASERS 
SOLID STATE LASERS 


Design 
Internal step-up type higher harmonic light generating device, 
10:18870 (TG;US) 
Diagnostic Uses 
ions of laser diagnostics in energy conservation 
research, 10:18897 (R;US) 
Harmonics 
Internal step-up type higher harmonic light generating device, 
10:18870 (TG;US) 
Windows 
Internal step-up 
10-18870 (TG-U8) 
LASL 
Quality Control 
Flexibility: a key to successful quality circles, 10:19637 (R;US) 
Research 


Programs 
Erosion of earth covers used in shallow land burial at Los 
Alamos, New Mexico, 10:18008 (J;US) 
LATHES 
Equipment Protection Devices 
Device for preventing intrusion of a blade vibration 
cutting or intermittent cutting with a lathe, 10:18861 


type higher harmonic light generating device, 


Correlation in the SU(2) fundamental Higgs-model, 10:19408 
(R;DE) 


Renormalization flow of SU(3) lattice gauge actions, 10:19420 
G;US) 


Laws 
Size of finite size effects in lattice gauge theories, 10:19407 


(R;DE) 
LATTICES (CRYSTAL) 
See CRYSTAL LATTICES 
LEACHATES 
Chemical Composition 
Leaching characteristics of resource recovery ash in municipal 
waste landfills. Final report , 10:18610 (R;US) 
Solid/retort water interactions: the fate of organics and 
inorganics, 10:17953 (J;US) 
LEAD 
Concentration 
Estimation of spatial patterns and inventories of environmental 
contaminants using kriging, 10:19069 (R;US) 
Mined land reclamation using urban navigable 
waterway sediments. I. Trace metals, 10:19087 (J;US) 
Analysis 


X-ray yield from Si, Ge, and Pb sandwich samples, 10:18757 
(RA;DE;In German) 
Quantitative Chemical Analysis 
Determination of the major elements and trace metals present 
in bitumen from several tar sand deposits, 10:17952 (R;US) 
Excrement from heron colonies for environmental assessment 
of toxic elements, 10:19255 (J;NL) 


Refining 
Molten lead refining device, 10:18860 (TG;US) 
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Spatial Distribution 
Estimation of spatial patterns and inventories of environmental 
contaminants using kriging, 10:19069 (R;US) 
LEAD 208 TARGET 


Antiproton Reactions 
Multinucleon captures of slow antiprotons in complex nuclei 
and a search for the H dibaryon, 10:19500 (J;NL) 
Deuteron Reactions 
Elastic deuteron scattering in the energy range between 50 and 
85 MeV, 10:19448 (R;DE;In German) 
LEAD BASE ALLOYS 
Corrosive Effects 
Corrosion of structural alloys in flowing Pb-17Li environment, 
10:19611 (RA;US) 
Corrosion of type 316 stainless steel in flowing Pb-17 at. % Li, 
10:19612 (RA;US) 
LEAD OXIDES 


Superconductivity 
High pressure study of the inhomogeneous BaPb/sub 1- 
x/Bi/sub x/Os superconductors, 10:18693 (RA;US) 
LEAST SQUARE FIT 
Numerical Solution 
Numerical methods for large sparse linear least squares 
problems, 10:19653 (J;US) 
LEAVES 
Chemical Composition 
Cation content of leaves of desert shrubs and its relationship to 
taxonomic and ecological classification, 10:19126 (J;US) 


Cation content of leaves of desert shrubs and its relationship to 
taxonomic and ecological classification, 10:19126 (J;US) 
LEP STORAGE RINGS 
European Large Electron-Positron storage rings. 
Transition Radiation Detectors 
Transition radiation detector for LEP experiments, 10:18991 
(RA;US) 
LEPTON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
LEPTONS 
See also ELECTRONS 
MUONS 
NEUTRINOS 
Neutral Particles 
Search for neutral leptons, 10:19376 (R;US) 


Radioinduction 
Cobalt-60 radiation leukemogenesis studies (Dogs), 10:19199 
(RA;US) 
LI-DRIFTED GE DETECTORS 
Calibration Standards 


Standard to calibrate y-ray spectrometers for gaseous samples, 
10:19013 (J;GB) 
LIFE SHORTENING 
See LIFE SPAN 
LIFE SPAN 
Geographical Variations 
Aging and the geochemical environment, 10:19176 (R;US) 
LIGHT PIPES 
Simulation 
LIGHT: See ee ee eee 
scintillation spectrometers and light pipes, 10:19008 (R;US) 
LIGHT SOURCES 
Electrodes 


Material for electrodes of pulsed and arc sources of light, 
10:18894 (TG;US) 
LIGNIN 


Electrochemistry 
Biomass electrochemistry, 10:18117 (RA;US) 
LIMESTONE 


Experiences with aquifer testing and analysis in fractured low- 
bility sedimentary rocks exhibiting » fial pumping 
response, 10:18055 (R;US) 
Plasma Density 


Calculation of the density of sputtered metal in the vicinity of 
the TEXTOR reference limiter, 10:19616 (R;DE;In German) 
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ATLAS experimental equipmen 
and present status, 10:18915 (R;US) 
Fields 


Measurements of ultimate accelerating gradients 
disk-loaded structure. Part I, 10:18908 (R;US) 
Ton Sources 
Comparison of one-dimensional simulations of magnetically 
insulated gaps with analytic models, 10:18941 (J;US) 


Mass 
with a coupled tandem-linac 


in the SLAC 


Accelerator mass 
system, 10:18919 (R;US) 
See also LIPOPOL YSACCHARIDES 
PHOSPHOLIPIDS 


Biosynthesis 
Chemical profiles of microalgae, 10:18105 (RA;US) 
Oxidation 


Spin trapping of oxy- and other radicals from oxidation of 
lipids, 10:19128 (B. (BA;US) 


Photosynthesis 

Algal oils R and D, 10:18104 (RA;US) 

Cultivation and conversion of marine macroalgae, 10:18112 
(RA;US) 

Development of an outdoor raceway capable of yielding oil- 
rich halotolerant microalgae, 10:18109 (RA;US) 

Production of liquid fuels and chemicals by microalgae, 
10:18107 (RA;US) 

Productivity optimization of saline 
outdoor mass culture, 10:18108 (RA;US) 

LIPOPOLYSACCHARIDES 


Purification 
i lysaccharides of the cyanobacterium Microcystis 
aeruginosa, 10:19169 (J;DE) 
LIQUEFIED GASES 
See also LIQUEFIED PETROLEUM GASES 
Mechanical Vibrations 
Flow-induced vibration of the SSME Lox posts: additional 
issues (Space shuttle main engine), 10:18871 (R;US) 
LIQUEFIED PETROLEUM GASES 


grown in 


Exports 

Petroleum Supply Monthly, December 1984, 10:17923 (R;US) 

Petroleum Supply Monthly, December 1984, 10:17923 (R;US) 
Production 

Petroleum Supply Monthiy, December 1984, 10:17923 (R;US) 
Stockpiles 


Petroleum Supply Monthly, December 1984, 10:17923 (R;US) 
LIQUID ASPHALT 
See PETROLEUM RESIDUES 
LIQUID DROP MODEL 
Nuclear charge dispersion of fragments produced in relativistic 
collisions, 10:19453 (R;US) 
LIQUID FUELS 
See also FUEL OILS 
GASOLINE 
KEROSENE 


Biosynthesis 
Biomass electrochemistry, 10:18117 (RA;US) 
Immobilized cell technology for the production of fuels from 
microalgae, 10:18115 (RA;US) 
Production of liquid fuels and chemicals by microalgae, 
10:18107 (RA;US) 


Instability 
Pulsating instability in a planar diffusion flame, 10:18843 (J;GB) 
Flammability 
Definition of the concentration gradient above flammable 
liquids, 10:18889 (RA;US) 


Definition of the concentration gradient above flammable 
liquids, 10:18889 (RA;US) 


LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUIDS 
See also COAL LIQUIDS 
NATURAL GAS LIQUIDS 


Definition of the concentration gradient above flammable 
liquids, 10:18889 (RA;US) 


Definition of the concentration gradient above flammable 
liquids, 10:18889 (RA;US) 


Theoretical and experimental study of hydro-elastic i 
—= ee 10:18877 


Atomic Beams 
Optically pumped polarized alkali atomic beams and targets, 
10:19302 (RA;US) 
Corrosive Effects 


Corrosion of type 316 stainless steel, path A PCA, and 12 Cr-1 
eee 
Environmental effects on properties of structural alloys in 
flowing lithium, 10:19610 (RA;US) 
Tonization 
Laser induced chemical reactions and laser-collision processes. 
Technical progress report, 10:18819 (R;US) 
Quantitative Chemical Analysis 
Determination of the major elements and trace metals present 
in bitumen from several tar sand deposits, 10:17952 (R;US) 


Spin Orientation 
Optically pumped polarized alkali atomic beams and targets, 
10:19302 (RA;US) 
LITHIUM 6 REACTIONS 
Elastic Scattering 
potential for *Li-*Li elastic scattering at 156 MeV, 
10:19442 (R;DE) 
Optical Models 
potential for *Li-*Li elastic scattering at 156 MeV, 
10:19442 (R;DE) 
LITHIUM 6 TARGET 
Lithium 6 Reactions 
potential for *Li-*Li elastic scattering at 156 MeV, 
10:19442 (R;DE) 
LITHIUM ALLOYS 
Corrosive Effects 
Corrosion of structural alloys in flowing Pb-17Li environment, 
10:19611 (RA;US) 
Corrosion of type 316 stainless steel in flowing Pb-17 at. % Li, 
10:19612 (RA;US) 
LITHIUM CHLORIDES 
Solar Regenerators 
Coefficients of heat and mass transfer in a packed bed suitable 
for solar regeneration of aqueous lithium chloride solutions, 
10:18243 (J;US) 


Ionic Conductivity 
Ionic conduction and water diffusion in Li B-alumina, 10:18818 
(R;US) 


Tonic conduction and water diffusion in Li B-alumina, 10:18818 
(R;US) 
LITHIUM IONS 
Spin Orientation 


Heidelberg polarized alkali source, 10:19294 (RA;US) 
LIVER CELLS 


Sensitivity — 
genotoxic effects of the cooked-food-related 
cnn teen napa is saahoin apace 
mammalian cells, 10:19250 (J;NL) 
LIZARDS 


Eutherian-like reproductive specializations in a viviparous 
reptile, 10:19179 (;US) 





LIZARDS 
Reproduction 


Eutherian-like reproductive specializations in a viviparous 
reptile, 10:19179 (J;US) 
LMFBR TYPE REACTORS 
See also EBR-2 REACTOR 
Control Systems 
A methodology for validation of 
identification, 10:18486 (J;US) 


Energy Economic Data Base (EEDB) Program. Technical 


safety parameters and fault 


Reference Book, 10:18303 (R;US) 
Coolability of stainless steel particle beds in sodium, 10:18399 
(R;US) 


Accommodation of unprotected accidents by inherent safety 
ign features in metallic and oxide-fueled LMFBRs, 
10:18400 (R;US) 
Flow Blockage 

First interpretation of the MOL 7C/1 and MOL 7C/2 

experiments, 10:18392 (R;FR) 
Fuel Assemblies 

Development work on the SABRE code done by the CEA. 
Introduction of a new detailed wire-wrap model, 10:18340 
(R;FR) 

Fuel Cans 

Interpretation of clad motion phenomena in out of pile 

experiments the alpha code, 10:18391 (R;FR) 
Fuel Pins 

Evacuate and backfill apparatus and method, 10:18344 (P;US) 

Slow transient overpower tests - C04, C05 and L03, 10:18413 
(R;US) 

Loss of Flow 

Accommodation of unprotected accidents by inherent safety 

ign features in metallic and oxide-fueled LMFBRs, 
10:18400 (R;US) 

THEBES: a thermal hydraulic code for the calculation of 
transient two phase flow in bundle geometry, 10:18390 
(R;FR) 

Reactor Accidents 

Thermal-hydraulic methods in fast reactor safety, 10:18403 


modeling in the SAS4A accident analysis code 
system, 10:18401 (R;US) 
Reactor Cores 
Hanging core support system for a nuclear reactor, 10:18345 


(P;US) 
Microprocessor-based integrated LMFBR core surveillance, 
10:18363 (R;DE) 
Reactor Protection Systems 
A methodology for validation of safety parameters and fault 
identification, 10:18486 (J;US) 
Reactor Safety 
A methodology for validation of safety parameters and fault 
identification, 10:18486 (J;US) 
Reactor Safety 
First interpretation of the MOL 7C/1 and MOL 7C/2 
experiments, 10:18392 (R;FR) 
Interpretation of clad motion phenomena in out of pile 
experiments the alpha code, 10:18391 (R;FR) 
Seismic Effects 
Seismic sloshing of reactor tank with internals, 10:18342 
(R;US) 
System Failure Analysis 
Accommodation of unprotected accidents by inherent safety 
design features in metallic and oxide-fueled LMFBRs, 
10:18400 (R;US) 
Transient Overpower Accidents 
Accommodation of unprotected accidents by inherent safety 
design features in metallic and oxide-fueled LMFBRs, 
10:18400 (R;US) 
Perturbations of reactor flow and inlet temperature in EBR-II 
for reactivity feedback validation, 10:18398 (R;US) 
PFR/TREAT Tests L04 and L06: irradiated versus fresh 
an fuel under TUCOP accident conditions, 10:18395 
;US) 
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SAS4A validation and analysis of in-pile TUCOP experiments, 
10:18402 (R;US) 

Slow transient overpower tests - C04, C05 and L03, 10:18413 
(R;US) 

LNG SPILLS 
See GAS SPILLS 
LOCA 
See LOSS OF COOLANT 
LOCAL GALAXY 
See MILKY WAY 
LOCAL GROUP 
See GALAXIES 
LOFT REACTOR 
System Failure Analysis 
of fuel behavior results from the LOFT experiments, 
10:18393 (R;US) 
LORENTZ INVARIANCE 
Four-Dimensional Calculations 

Comment on quantum effects on 4-dimensional space-time 

symmetries, 10:19400 (R;US) 
LOS ALAMOS SCIENTIFIC LABORATORY 
See LASL 
LOSS OF COOLANT 
Blowdown 

Investigation of dispersed flow heat transfer using different 
computer codes and heat transfer correlations, 10:18444 
(RA;US) 

Computerized Simulation 

Improvements to the prediction of boiling transition during 

boiling water reactor transients, 10:18394 (R;US) 
Critical Heat Flux 

Correlation of low flow, low pressure, and low-to-moderate 
quality post critical heat flux data, 10:18454 (RA;US) 

RELAPS/MOD27 post-CHF heat and mass transfer models, 
10:18446 (RA;US) 

Dryout 

Minimum heat flux conditions in boiling heat transfer, 10:18449 
(RA;US) 

Failure Mode Analysis 

Methods and findings of a systems interaction study of a 
Westinghouse PWR, 10:18384 (R;US) 

Flow Blockage 

Reflood heat transfer in severely blocked fuel assemblies, 

10:18465 (RA;US) 
Fuel Element Failure 

Premature quenching by ballooned and burst fuel rod 

claddings in a LOCA, 10:18463 (RA;US) 
Heat Transfer 

COBRA-TF analysis of Westinghouse upper head injection 

ECCS heat transfer tests, 10:18453 (RA;US) 
ign report for JAERI Slab Core hot leg spool piece (PWR; 
BWR), 10:18408 (R;US) 

Droplet breakup and entrainment at PWR spacer grids, 
10:18462 (RA;US) 

Droplet dynamics and heat transfer in dispersed two-phase 
flow, 10:18458 (RA;US) 

Experimental study of heat transfer enhancement in disperse 
flow in rod bundles, 10:18459 (RA;US) 

Grid spacer effects in reflooding experiments using rod bundles 
of different fuel rod simulator design, 10:18466 (RA;US) 

Independent assessment of TRAC-P1A with SUPER-CANON 
blowdown tests (PWR), 10:18377 (R;US) 

Measurement of droplet d: across grid spacer in mist 
cooling of subchannel of PWR, 10:18464 (RA;US) 

Minimum heat flux conditions in boiling heat transfer, 10:18449 
(RA;US) 

Post-CHF low-void heat transfer of water: measurements in 
the complete transition boiling region at atmospheric 
pressure, 10:18456 (RA;US) 

Post dryout heat transfer prediction, 10:18460 (RA;US) 

Premature quenching by ballooned and burst fuel rod 
claddings in a LOCA, 10:18463 (RA;US) 

Quench front movement during reflood phase, 10:18448 
(RA;US) 

Reflood analysis code REFLA, 10:18445 (RA;US) 
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Reflood heat transfer in severely blocked fuel assemblies, 
10:18465 (RA;US) 

RELAPS5/MOD2 post-CHF heat and mass transfer models, 
10:18446 (RA;US) 

Simple-to-use post dryout heat transfer model accounting for 
thermal non-equilibrium, 10:18457 (RA;US) 

Study on interfacial and wall heat transfer downstream a 
quench front, 10:18451 (RA;US) 

of fuel behavior results from the LOFT experiments, 

10:18393 (R;US) 

TRAC-BD1/MOD1 post-dryout wall heat transfer, 10:18447 
(RA;US) 

TRAC-PI1A predictions of the Battelle-Frankfurt top 
blowdown test (PWR), 10:18378 (R;US) 

TRAC-PD2 independent assessment, 10:18469 (R;US) 

Visualization of the reflooding of a vertical tube by dynamic 
neutron radiography, 10:18443 (RA;US) 

Human Factors 

Methods and findings of a systems interaction study of a 

Westinghouse PWR, 10:18384 (R;US) 


Hydraulics 
COBRA-TF analysis of Westinghouse upper head injection 
ECCS heat transfer tests, 10:18453 (RAUS) 
i for JAERI Slab Core hot leg spool piece (PWR; 
BWR), 10:18408 (R;US) 
t assessment of TRAC-P1A with SUPER-CANON 
blowdown tests (PWR), 10:18377 (R;US) 
Reflood analysis code REFLA, 10:18445 (RA;US) 
of fuel behavior results from the LOFT experiments, 
10:18393 (R;US) 
TRAC-PIA predictions of the Battelle-Frankfurt top 
blowdown test (PWR), 10:18378 (R;US) 
TRAC-PD2 independent assessment, 10:18469 (R;US) 
Hydrodynamics 
Droplet breakup and entrainment at PWR spacer grids, 
10:18462 (RA;US) 
Droplet dynamics and heat transfer in dispersed two-phase 
flow, 10:18458 (RA;US) 
Experimental study of heat transfer enhancement in disperse 
flow in rod bundles, 10:18459 (RA;US) 
Measurement of droplet dynamics across grid spacer in mist 
cooling of subchannel of PWR, 10:18464 (RA;US) 
Post dryout heat transfer prediction, 10:18460 (RA;US) 
Quench front movement during reflood phase, 10:18448 
(RA;US) 
Study on interfacial and wall heat transfer downstream a 
quench front, 10:18451 (RA;US) 
TRAC-BD1/MOD!1 post-dryout wall heat transfer, 10:18447 
(RA;US) 
Man-Machine Systems 
Methods and findings of a systems interaction study of a 
Westinghouse PWR, 10:18384 (R;US) 
Mass Transfer 
RELAPS/MOD2 post-CHF heat and mass transfer models, 
10:18446 (RA;US) 
Pressure Suppression 
Study of the multivent effects in a large scale boiling water 
reactor pressure suppression system, 10:18412 (R;DE) 
Probabilistic Estimation 
Probability of pipe failure in the reactor coolant loop of 
Westinghouse PWR plants. Volume 3. Guillotine break 
indirectly induced by earthquakes, 10:18468 (R;US) 
Test Facilities 
i for JAERI Slab Core hot leg spool piece (PWR; 
BWR), 10:18408 (R;US) 
Low flow velocimeters and voiding detectors (PWR), 10:18407 
(R;US) 
Two-phase drag screen coefficients (PWR), 10:18406 (R;US) 
Thermal Stresses 
Effect of bundle size on claddi 
simulation, 10:18487 (BA;US) 
Transition Boiling 
Post-CHF low-void heat transfer of water: measurements in 
the complete transition boiling region at atmospheric 
pressure, 10:18456 (RA;US) 


deformation in LOCA 


LOSS OF FLOW 
Computer Calculations 
THEBES: a thermal hydraulic code for the calculation of 
transient two phase flow in bundle geometry, 10:18390 


(R;FR) 
LOSS OF FLUID TEST REACTOR 


See LOFT REACTOR 
LOUISIANA 
Birds 
Atlas of wading bird and seabird nesting colonies in coastal 
Louisiana, Mississippi, and Alabama: 1983, 10:19082 (R;US) 
Species 


Threatened and endangered wildlife survey: Vacherie Dome 
area, Louisiana, 10:19080 (R;US) 
Offshore Sites 
Survey of the uses of radioactive materials in Louisiana’s 
offshore waters, 10:18067 (R;US) 
Radioactive Waste Facilities 
Socioeconomic data base report for Louisiana (Vacherie 
Dome), 10:19094 (R;US) 
LOW BTU GAS 
150 to 250 Btu/ft*® 
Calorific Value 
Cyclonic combustor for low-heating value off-gas incineration, 
10:17928 (R;US) 
Chemical Composition 
Cyclonic combustor for low-heating value off-gas incineration, 
10:17928 (R;US) 


Cyclonic combustor for low-heating value off-gas incineration, 
10:17928 (R;US) 
Combustion Products 
Cyclonic combustor for low-heating value off-gas incineration, 
10:17928 (R;US) 
Heating 
Cyclonic combustor for low-heating value off-gas incineration, 
10:17928 (R;US) 
LOW-LEVEL RADIOACTIVE WASTES 
10 CFR part 61: waste classification and waste form 
implementation program, 10:18369 (RA;US) 
Compliance program for 10 CFR 61, 10 CRF 20.311, and 49 
CFR, 10:18370 (RA;US) 
Radionuclide correlations in low level radwaste, 10:18368 
(RA;US) 


Compacting 
Supercompaction of DAW, 10:17998 (RA;US) 
Containers 


Survey on drum containers for radioactive waste, 10:18054 
(TJ;GB) 
Radioactive Waste Disposal 
Application of organic tracers in characterizing the greater 
confinement disposal test at the Nevada Test Site, 10:17982 
(R;US) 
Deminimis quantity studies, 10:18000 (RA;US) 
Recent hydrofracture operations at Oak Ridge National 
Laboratory, 10:17986 (R;US) 
Status of low-level waste compacts, 10:17999 (RA;US) 
Use of compensation and incentives in siting low-level 
radioactive waste disposal facilities, 10:17987 (R;US) 
Radioactive Waste Processing 
Design of a transportable asphalt solidification system for 
Duke Power Company, 10:18375 (RA;US) 
Monitoring lead VR systems, 10:18374 (RA;US) 
Underground Disposal 
Application of organic tracers in characterizing the greater 
confinement disposal test at the Nevada Test Site, 10:17982 
(R;US) 


Greater confinement disposal of radioactive wastes, 10:17984 


(R;US) 
i technology for greater confinement disposal, 

10:17990 (R;US) 

Pathways analyses and their role in the decision making 

for selection of low-level waste disposal sites, 

10:17980 (R;US) 

Subsidence and settlement and their effect on shallow land 
burial, 10:18001 (R;US) 





LOW-LEVEL RADIOACTIVE WASTES 
Underground Disposal 


Use of CREAMS model in designs for shallow 
land burial of low level wastes, 10:18057 (R;US) 
LP-GAS 
See LIQUEFIED PETROLEUM GASES 
LUNGS 
Immune Reactions 
Effects of acute nitrogen dioxide exposure on cellular 
immunity after lung immunization, 10:19247 (J;US) 
Ovine model for studying pulmonary immune responses, 
10:19177 (R;US) 


Injuries 
Effects of acute nitrogen dioxide exposure on cellular 
immunity after lung immunization, 10:19247 (J;US) 
Pulmonary effects of intermittent subacute exposure to low- 
level nitrogen dioxide, 10:19244 (J;US) 
Macrophages 
Lung macrophages; information and literature survey in 
cytotoxicity tests with fly ash, 10:19230 (R:NLsIn Dutch) 
Pathological Changes 
Sulfur dioxide-induced chronic bronchitis in beagle dogs, 
10:19241 (J;US) 


Gamma spectroscopic studies on ‘Lu, 10:19470 (RA;DE;In 
German) 
E2-Transitions 
Determination of E2- and E4-moments in '*Lu, 10:19471 
(RA;DE;In German) 
E4-Transitions 
Determination of E2- and E4-moments in '"*Lu, 10:19471 
(RA;DE;In German) 
Energy Levels 
Gamma spectroscopic studies on **Lu, 10:19470 (RA;DE;In 
German) 
Nuclear Electric Moments 
Determination of E2- and E4-moments in '*Lu, 10:19471 
(RA;DE;In German) 


Nucleosynthesis 
Some effects of high temperature and density 
capture nucleosynthesis, 10:19468 (R;US) 
LUTETIUM 176 TARGET 
Alpha Reactions 
Determination of E2- and E4-moments in ‘Lu, 10:19471 
(RA;DE;In German) 
LUTETIUM IONS 
Emission Spectra 
Free-ion spectra of interest to solid and solution 
spectroscopists, 10:19326 (R;US) 
LYASES 
Code number 4 


Enzyme Activity 


on neutron- 


In vitro synthesis of a mutagenic azide metabolite by cell-free 


bacterial extracts, 10:19256 (J;NL) 
LYMPHOCYTES 
Biological Functions 
In vivo functions of natural killer cells, 10:19132 (J;US) 
Biological Radiation Effects 
Neutron capture using boronated polyclonal and monoclonal 
antibodies, 10:19188 (RA;US) 
Tissue Distribution 
Ovine model for studying pulmonary immune responses, 
10:19177 (R;US) 
LYMPHOID CELLS 
See LYMPHOCYTES 
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MACERALS 
Chemical Composition 

Coal pretreatment for two stage liquefaction. Quarterly report, 

October 1-December 31, 1984, 10:17880 (R;US) 


Petrography 
High-sulfur coal research at the STUC Coal Technology 
Laboratory. ly report, October 1-December 31, 1984, 
10:17799 (R;US) 
Processes 


High-sulfur coal research at the SIUC Coal Technology 
Laboratory. Quarterly report, October 1-December 31, 1984, 
10:17799 (R;US) 

MACROPHAGES 


Lung macrophages; information and literature survey in 
cytotoxicity tests with fly ash, 10:19230 (R;NL;In ‘Dutch) 
MAGMAMAX PROCESS 
See BINARY-FLUID SYSTEMS 
MAGNESIUM 
Pollution Sources 
Power plant influences on bulk ipitation, throughfall, and 
stemflow nutrient inputs, 10:19057 (J;US) 
Quantitative Chemical Analysis 
Determination of the major elements and trace metals present 
in bitumen from several tar sand deposits, 10:17952 (R;US) 
MAGNESIUM 24 REACTIONS 
Compound-Nucleus Reactions 
Entrance channel dependence of back angle yields: orbiting in 
%*Mg-+"*O reaction, 10:19440 (R;US) 
Inelastic Scattering 
Entrance channel dependence of back angle yields: orbiting in 
%Mg-+'*O reaction, 10:19440 (R;US) 
MAGNESIUM ALLOYS 
Deformation 
A critical analysis of the determination of deformation 
mechanisms by strain rate change tests, 10:18680 (J;US) 
Strain Rate 
A critical analysis of the determination of deformation 
mechanisms by strain rate change tests, 10:18680 (J;US) 


Models of long-period superstructures, 10:18658 (R;US) 
MAGNESIUM COMPLEXES 
Electronic Structure 
Electronic structure of the porphyrin ring in an 
electrostatically bound w-m complex: methylviologen- 
metallouroporphyrin complexes, 10:18809 (J;US) 
MAGNESIUM OXIDES 
Mechanical Properties 
Characterization of the fatigue and slow crack growth 
behavior of partially stabilized zirconia ceramics, 10:18689 
(R;US) 
Thermal Expansion 
Characterization of the fatigue and slow crack growth 
behavior of partially stabilized zirconia ceramics, 10:18689 


Radial implosion acceleration, 10:19622 (R;US) 
Biological Effects 
Bioelectric properties of frog sciatic nerves during exposure to 
stationary magnetic fields, 10:19263 (J;DE) 
MAGNETIC ISLANDS 
Institute for Fusion Studies newsletter. Volume IV, No. 1, 
10:19613 (R;US) 
MAGNETIC MATERIALS 
See also FERROMAGNETIC MATERIALS 
Thermodynamic Properties 
Thermodynamics of impure chains of classical spins with 
isotropic interactions, 10:19537 (J;US) 
MAGNETIC MONOPOLES 
Field Theories 


from antisymmetric tensor gauge fields, 


Magnetic monopoles 
10:19416 (R;US) 
Invariance 
Cocycles and magnetic monopole, 10:19398 (R;US) 
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Lie Groups 
Cocycles and magnetic monopole, 10:19398 (R;US) 
MAGNETIC SPECTROMETERS 
See also FLAT MAGNETIC SPECTROMETERS 
Particle Identification 
tal details on lifetime measurements of neutrino- 
produced charmed particles in a tagged emulsion 
spectrometer, 10:19015 (J;NL) 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
MAGNETOSPHERE 


Magnetohydrodynamics 
Fluid modeling of magnetized plasmas, 10:19293 (R;US) 
MAHOGANY TREES 

See TREES 
MALAYA 

See MALAYSIA 


Energy Demand 
Malaysia: the energy outlook, 10:18497 (R;GB) 
Sources 


Malaysia: the energy outlook, 10:18497 (R;GB) 
Resources 


Malaysia: the energy outlook, 10:18497 (R;GB) 
MALIGNANCIES 
See NEOPLASMS 


All of mankind, of any age or of either sex. 


Consciousness and values in the quantum universe, 10:19541 
G;US) 


Estimate of whole body doses for Lynette Tew and Becky 
Farnsworth from Nevada Test Site local fallout, 10:19204 
(R;US) 


Radionuclide Kinetics 
Biokinetics of radioactive substances in man, 10:19183 
(RA;DE;In German) 
Viral Diseases 
Cellular homologs of the avian erythroblastosis virus erb-A 
and erb-B genes are syntenic in mouse but asyntenic in man, 
10:19135 (J;US) 
MANGANESE 
Quantitative Chemical Analysis 
Determination of the major elements and trace metals it 
in bitumen from several tar sand deposits, 10:17952 (R;US) 
MANGANESE 56 
Energy Levels 
(t,3He) reactions on **Fe, °*Fe, and ®*Ni, 10:19452 (J;US) 
MANGANESE 58 
Energy Levels 
(t,*He) reactions on Fe, °*Fe, and **Ni, 10:19452 (J;US) 
MANGANESE ALLOYS 
See also MANGANESE STEELS 
Physical Radiation Effects 
Development of austenitic steels for fast induced-radioactivity 
decay, 10:19598 (RA;US) 
Swelling behavior of manganese - bearing steel AISI 216, 
10:18631 (RA;US) 


it of austenitic steels for fast induced-radioactivity 
decay, 10:19598 (RA;US) 


Swelling behavior of manganese - bearing steel AISI 216, 
10:18631 (RA;US) 
MANGANESE OXIDES 
Chemical Reaction Kinetics 
Retention and thermic desorption of molybdate anions on 
inorganic exchangers, 10:18760 (R;DE;In German) 


Properties 
Retention and thermic desorption of molybdate anions on 
poupele ates 10:18760 (R;DE;In German) 
MANGANESE PHOSPHA 
Chemical Reactions 
Pulse radiolysis study of the kinetics and mechanisms of the 
reactions between complexes and HO:/O,~ 
radicals. 2. Phosphate complex and an overview, 10:18796 
G;US) 


MANGANESE STEELS 
Microstructure 
Temperature and manganese content dependences of tensile 
ee ee 
Tensile Properties 
Temperature and manganese content of tensile 
wa ee ee 


MANUFACTURED BUILDINGS 
See PREFABRICATED BUILDINGS 
MANUFACTURERS 
Energy Analysis 
Energy management assistance for small and medium-size 
manufacturers: an evaluation of the 1983-84 EADC program, 
10:18495 (R;US) 
MANUFACTURING FACILITIES 
See INDUSTRIAL PLANTS 
MANURES 
Anaerobic Digestion 
Anaerobic digestion of manure and residues, 10:18118 (RA;US) 
Microbiology and biochemistry of particle digestion, 10:18122 


MANY-BODY PROBLEM 
Quantization 


Multi-particle quantum mechanics obeying fractional statistics, 
10:19535 (R;US) 


Multi-particle quantum mechanics obeying fractional statistics, 
10:19535 (R;US) 
DISPOSAL 


Sensitivity Analysis 
Preliminary post-emplacement safety analysis of the sub-seabed 

disposal of high-level radioactive waste, 10:18063 (J;US) 
ECOSYSTEMS 


See AQUATIC ECOSYSTEMS 
MARKET 
Economic Analysis 
Uncertainty in economical petroleum variables. Pt 2. The 
uncertainty of the development tendency and level of 
instability of the oil price, 10:17911 (R;NO;In Norwegian) 
F 


orecasting 

Nonpremium fuel markets in UK industry: prospects for coal, 
10:17900 (R;GB) 

Uncertainty in economical petroleum variables. Pt 2. The 
uncertainty of the development tendency and level of 
instability of the oil price, 10:17911 (R;NO;In Norwegian) 

MARKET SHARES 
See MARKET 

MARS REACTOR 


Design 
MARS: the Mirror Advanced Reactor Study, 10:19625 
(RA;US) 


Creep 
Characterizing thermal and mechanical investigations on a 
martensitic 12% Cr-steel with niobium and reduced nitrogen 
content, 10:18653 (R;DE;In German) 
Fracture 
Characterizing thermal and mechanical investigations on a 
martensitic 12% Cr-steel with niobium and reduced nitrogen 
content, 10:18653 (R;DE;In German) 


content, 10:18653 (R;DE;In German) 


Impact Strength 
Characterizing thermal and. mechanical investigations on a 
martensitic 12% Cr-steel with niobium and reduced nitrogen 
content, 10:18653 (R;DE;In German) 
Tensile Properties 
thermal and mechanical investigations on a 
martensitic 12% Cr-steel with niobium and reduced nitrogen 
content, 10:18653 (R;DE;In German) 


See RESPIRATORS 





Computerized Simulation 
Pulverized coal combustion. Radiation calculation by means of 
Monte Carlo method, 10:17896 (R;DK;In Danish) 
MASS SPECTROMETERS 


Construction and test of a mass spectrometer, 10:19029 
(RA;DE;In German) 


Construction and test of a mass spectrometer, 10:19029 
(RA;DE;In German) 


Development and optimization of a high temperature 
system thermoanalyzer/mass spectrometer, 10:18959 
(R;DE;In German) 


Construction and test of a mass spectrometer, 10:19029 
(RA;DE;In German) 
CHUSETTS INSTITUTE OF TECHNOLOGY REA 


Charged-Particle Transport 
Density effect for the ionization loss of charged particles in 
various substances, 10:19506 (J;US) 
(COMPOSITE) 


summary report, 10:18280 (R;US) 
MEA 
Effects 
Effects of deuterium oxide and cysteamine on the acute 
lethality of head irradiation (Mice), 10:19196 (RA;US) 
MEAN-FIELD THEORY 
Nontrelativistic theory of heavy-ion collisions, 10:19487 (R;US) 
MEASURING INSTRUMENTS 
Use of a more specific term is recommended. 


of the first contractors meeting on AR and TD 
10:17813 (R;US) 
Research Programs 
Instrumentation and Controls Division progress report, July 1, 
1982-July 1, 1984. Volume 1, 10:18947 (R;US) 
YYOCYTES 


mice, 10:19215 (J;CH) 


In vitro and in vivo studies in boron neutron capture therapy 
of malignant melanoma, 10:19194 (RA;US) 
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MELANOCYTES 


See ANIMAL CELLS 
MELANIN 


MELANOMAS 
Diagnosis 
Human high molecular weight-melanoma associated antigen 
a —— defined by monoclonal antibodies: a useful 
to radioimage tumor lesions in patients with 
een 10:19147 (RA;US) 


Monoclonal antibodies to cell surface antigens of human 

melanoma, 10:19145 (RA;US) 
MELTDOWN 
Heat Transfer 

Effect of debris/water interaction on overpressurization of 
PWR containment, 10:18381 (R;US) 

Screening sensitivity study with the MARCH 2 code, 10:18473 
(R;US) 


Hydraulics 
Effect of debris/water interaction on overpressurization of 
PWR containment, 10:18381 (R;US) 
ing sensitivity study with the MARCH 2 code, 10:18473 
(R;US) 
Pressure Gradients 
PWR containment response during a postulated core-meltdown 
event, 10:18379 (R;US) 
MEMBRANE TRANSPORT 
Biological Effects 
Studies on the control of plant cell enlargement by cellular 
parameters. report, July 1, 1983-June 30, 1984, 
10:19097 (R;US) 


MEMBRANES 
See also CELL MEMBRANES 


Permeation of gases through solids. Pt. 1, 10:18721 (R;DE;In 
German) 


Mined land reclamation using polluted urban navigable 
waterway sediments. I. Trace metals, 10:19087 (J;US) 
Quantitative Chemical Analysis 
Determination of the major elements and trace metals tt 
in bitumen from several tar sand deposits, 10:17952 (R;US) 
Excrement from heron colonies for environmental assessment 
of toxic elements, 10:19255 (J;NL) 
Removal 
Mercury scrubber for the Ostlund Tritium Monitor, 10:19268 
(RA;US) 


Preservation of dilute‘mercury solutions, 10:19089 (J;US) 
Scrubbing 
Mercury scrubber for the Ostlund Tritium Monitor, 10:19268 
(RA;US) 
Toxicity 
a ns sere ee ae influence of Cu, 
Zn, and Cd pre-exposure and relationship to metal-binding 
proteins, 10:19227 (R;US) 
MERCURY BROMIDES 
Electron-Molecule Collisions 
Excitation of Rydberg states of HgCk and HgBrs by.electron 
impact, 10:19338 (J;US) 
MERCURY CHLORIDES 
Electron-Molecule Collisions 
Excitation of R: states of HgCle and HgBrz by electron 
impact, 10:19338 (J;US) 
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MESITYLENE X-Ray Spectroscopy 

Adsorption Heat Preconcentration of amounts of metals from 

Reaction calorimetry for coal chemistry and catalysis. natural water for X-ray energy spectrometric 
ly report, November 1, 1984-January 31, 1985, ioic acid, 10:18766 (J;US) 
10:17854 (R;US) 
MESON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 

MESSENGER-RNA 


Specificity 
Pyruvate orthophosphate dikinase mRNA organ specificity in 
wheat and maize, 10:19103 (J;US) Anaerobic digestion of manure and residues, 10:18118 (RA;US) 
METAGALAXY Autohydrolysis of organic residues to increase biodegradability 
See UNIVERSE to methane, 10:18116 (RA;US) 
METAL BUILDINGS BIOGAS Process development, 10:18078 (R;US) 
See PREFABRICATED BUILDINGS Biotechnology of anaerobic digestion, 10:18119 (RA;US) 
METAL INDUSTRY Continuous culture biomass fermentation studies, 10:18124 
Waste Heat Utilization (RA;US) 
Fluidized-bed waste-heat recovery system development. 
Semiannual August 1, 1983-January 31, 1984, 
10:18593 (R;US) Novel, processes for high-efficiency biodigestion of particulate 
METALLIC GLASSES feeds, 10:18079 (R;US) 
Research Programs Physiology of acetogenic bacteria, 10:18120 (RA;US) 
Vibrational and optical properties of amorphous metals. Pure starter culture, 10:18123 (RA;US) 
Progress report, July 1, 1984-June 30, 1985, 10:18643 (R;US) Chemical Reaction Yield 
Thermal reactions of aromatics with CaO. Technical progress 
report, September 1, 1982-March 31, 1983, 10:17836 (R;US) 
Ton-Molecule Collisions 
Auger electrons from carbon after excitation by 1 MeV/u H* 
and Hg* ions, 10:19316 (RA;DE;In German) 
Yields 
BIOGAS Process a 10:18078 (R;US) 


using 
METAMORPHIC ROCKS 
Radioactive Waste Disposal 


Guidelines on interim for radioactive 


performance constraints 
waste disposal in crystalline rock, 10:17976 (R;US) 


RARE EARTHS 


Material for protection of metal surfaces against corrosion by 
molten salts, 10:18670 (TG;US) 


Crack Propagation 
Enhancement of dislocation generation induced by films on 
crack surfaces, 10:18675 (J;US) 


ili. P 
February 25, 1985, 10:19167 (R;US) 
Genetics 


Improvements of methanogenesis by genetic techniques, 
10:18121 (RA;US) 


threshold, 10:18676 (J;US) Growth 

Enumeration of Methanobrevibacter smithii in human feces, 
10:19170 (J;DE) 

Isolation and characterization of two new methane-producing 
cocci: Methanogenium olentangyi, sp. nov., and 
Methanococcus deltae, sp. nov., 10:19168 (J;DE) 


Screening 
Improvements of methanogenesis by genetic techniques, 
Enhancement of dislocation 10:18121 (RA;US) 
crack surfaces, 10:18675 (J;US) METHANOL 
Equations of State Synthesis 
Equation of state for anharmonic oscillator solids at high Infrared spectroscopy of Cu/ZnO catalysts for the water-gas 
pressure, 10:18641 (RA;US) shift reaction and methanol synthesis, 10:18798 (J;US) 
Nuclear Reaction Analysis Methanol formation on zirconium dioxide, 10:18083 (J;US) 
Studies on metal/hydrogen systems by the elastic recoil Rate of methanol production on a copper-zinc oxide catalyst: 
detection method, 10:18756 (RA;DE;In German) the dependence on the feed composition, 10:18084 (J;US) 
METHANOTROPHIC BACTERIA 
Preconcentration of submicrogram amounts of metals from Growth 
natural water for X-ray energy spectrometric determination Methylomonas sp. strain 761M: an unusual Type I 
using gyreciidinecarbodichidie acid, 10:18766 (J;US) methanotroph, 10:19171 (J;US) 
Root Absorption METHIONINE 
Modelling ion uptake in agricultural crops, 10:19072 (R;DK) Biological Effects 
Sintering Regulation of expression of a soybean storage 
Some considerations regarding the creep crack growth gene. Progress report, 10:19133 (R;US) 
threshold, 10:18676 (J;US) Genetic Effects 
Strain Hardening Regulation of expression of a soybean storage protein subunit 
Universal dependence of hardening parameters of metals on gene. Progress report, 10:19133 (R;US) 
shock intensity, 10:18640 (RA;US) METHOXYBENZENE 
Surface Properties See ANISOLE 
Enhancement of dislocation induced by films on METHYL ALCOHOL 
crack surfaces, 10:18675 (J;US) See METHANOL 
Vapor Deposited Coatings METHYL METHANESULFONATE 
Evidence for graphitic-type bonding in glow discharge Biological Effects 
hydrogenated amorphous silicon carbon alloys, 10:18724 Do inhibitor studies demonstrate a role for poly(ADP-ribose) 
G;US) in DNA repair?, 10:19099 (J;US) 


Some considerations regarding the creep crack growth 
threshold, 10:18676 (J;US) 


Decomposition 
Modelling microbiological processes in soil systems, 10:19070 
(R;DK) 


induced by films on 


protein subunit 





Genetic Effects 
Characterization of MMS-sensitive mutants of Neurospora 
crassa, 10:19214 (J;NL) 


Caffeine pretreatment enhances the unscheduled DNA 
synthesis in spermatids of mice exposed to methyl 
methanesulfonate, 10:19246 (J;NL) 

METHYL PHENYL ETHER 
See ANISOLE 


Seaaoien iam of 6itrobenzlabyrene by hamster embryonic 
fibroblasts aad its interaction with nuclear macromolecules, 
10:19144 (J;US) 


Metabolism 
Metabolism of are om hamster embryonic 
fibroblasts and its interaction with nuclear macromolecules, 
10:19144 (J;US) 
FUEL 


Neurotoxic actions of methylmercury on the primate visual 
system, 10:19249 (J;US) 
2-METHYLPROPANE 
Ignition 
Detailed chemical kinetic study of the effect of molecular 
structure on autoignition of fuel-air mixtures, 10:18617 


(R;US) 
METHYLTHIOAMINOBUTYRIC ACID 
See METHIONINE 
MEXICO 
Economic Growth 
Mexico, energy outlook, 10:18498 (R;GB) 
Energy Demand 
Mexico, energy outlook, 10:18498 (R;GB) 
Energy Policy 
Mexico, energy outlook, 10:18498 (R;GB) 
Sources 


Mexico, energy outlook, 10:18498 (R;GB) 
MHD GENERATORS 


Materials for in MHD steam bottoming plant: 
summary report, 10:18280 (R;US) 


Genetic Mapping 
Localization of cytochrome P;-450 and P3;-450 genes to mouse 
chromosome 9, 10:19238 (J;US) 


Productivity 
Opportunistic reproduction by white-footed mice (Peromyscus 
ee ee 


Tastes des eatensceiiniitininte iu sithi. 
and erb-B genes are syntenic in mouse but asyntenic in man, 
10:19135 G;US) 


Natural variation in the expression of cytochrome P-450 and 
— demethylase in Drosophila, 10:19102 
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MIDDLE DISTILLATES 
See PETROLEUM DISTILLATES 
MIGRATION (RADIONUCLIDE) 
See RADIONUCLIDE MIGRATION 
MILITARY FACILITIES 


Energy Consumption 
Guide to the Electrical Analysis Software System (EASS), 


activities and the defense 
waste management plan, 10:18013 (J;US) 
MILKY WAY 
Galaxy Nuclei 
Observations of annhilation radiation from the Galactic center 
region, 10:19292 (J;US) 
Gamma Radiation 
Observations of annhilation radiation from the Galactic center 
region, 10:19292 (J;US) 
MILL TAILINGS 
Radioactive Waste Disposal 
Two-reagent neutralization scheme for controlling the 
migration of contaminants from a uranium mill tailings 
disposal pond, 10:18059 (R;US) 


Revegetation of uranium mill tailings sites, 10:18060 (J;US) 
MILLSTONE-1 REACTOR 


Waterford, 
Radioactive Waste Processing 
Etched disc filter insert at Millstone I, 10:18376 (RA;US) 
MINE-MOUTH GENERATING PLANTS 


use of coal in the Federal 
Republic of Germany, 10:18508 (R;DE;In German) 
MINERAL WASTES 
Fluidized-Bed Combustion 
Recovery of energy by fluidized combustion of waste material 
arising from coal mining and coal processing (Report on 
ECSC contract 7220-EC/819), 10:17865 (R;XE) 
MINERALS 
See also SILICATE MINERALS 
ZEOLITES 


Activation Analysis 
Characterization of Mesoamerican jade, 10:18743 (R;US) 
Catalytic Effects 
Dependence of liquefaction behavior on coal characteristics. 
Part VII. Synergistic effects in the liquefaction of coal 
blends. Final technical report, March 1981-February 1984, 
10:17829 (R;US) 
MIRROR ADVANCED REACTOR STUDY 
See MARS REACTOR 
MISGURNUS 
See FISHES 
MISSILE SILOS 
Accidents 
Empirical development of ground acceleration, velocity, and 
displacement for accidental explosions at J5 or the proposed 
large altitude rocket cell at Arnold 
Development Center, 10:19036 (R;US) 
MISSISSIPPI 
Birds 
Atlas of wading bird and seabird nesting colonies in coastal 
Louisiana, Mississippi, and Alabama: 1983, 10:19082 (R;US) 
MIT BATES LINAC 
Bates Electron Linear Accelerator Facility at MIT. 
Polarized Beams 
Pulse stretcher ring facilities at Bates, 10:18902 (RA;US) 
Pulse Shapers 
Pulse stretcher ring facilities at Bates, 10:18902 (RA;US) 
MITOCHONDRIA 
Sensitivity 
Helminthosporium maydis T toxin increased membrane 
permeability to Ca** in susceptible corn mitochondria, 
10:19182 (J;US) 
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MITR REACTOR 


Dosimetry 
Preliminary dosimetry studies of the MIT reactor (MITR-II) 
ee eS 10:19517 (RA;US) 
MIXED OXIDE 
Seciine dieieaend lth oder dita 


Performance Testing 
Extended overpower transient testing of LMFBR oxide pins in 
EBR-II, 10:18341 (R;US) 
Overpower 


Extended overpower transient testing of LMFBR oxide pins in 
EBR-II, 10:18341 (R:US) 


See METHYL METHANESULFONATE 
MODELS (COSMOLOGICAL) 


Coordinate the above descriptor with a descriptor for the specific 
ion. 


See alo HYDROGEN IONS 2 PLUS 
HYDROGEN IONS 3 PLUS 


Collisions 

Influence of the wake potential on the ion induced secondary 
electron emission from solid surfaces, 10:19315 (RA;DE;In 
German) 

Konvoi electron emission from the collision of slow atomic 
and molecular heavy ions with solids, 10:19314 (RA;DE;In 
German) 

Surfaces 

Influence of the wake potential on the ion induced 

electron emission from solid surfaces, 10:19315 (RA;DE;In 


German) 
MOLECULAR ORBITAL MODEL 
See MOLECULES 
MOLECULES 
See also POLYATOMIC MOLECULES 
Binding Energy 
Core-electron binding i 
molecules, 10:19339 (J;US) 
Collisions 
Interactions of molecules with surfaces. Progress report, 1 
February 1984-31 January 1985, 10:19306 (R;US) 
Dissociation 
Technical progress report, 10:18819 (R;US) 
Technical progress report, 10:18819 (R;US) 


MOLLUSCS 
See also CLAMS 
MUSSELS 


for gaseous atoms and 


Biological Adaptation 
Effect of stimulus strength and adaptation on the thermotactic 
response of Dictyostelium discoideum Pseudoplasmodia, 
10:19222 (J;US) 
Effects 


Temperature 
Effect of stimulus strength and adaptation on the thermotactic 
response of ium discoideum Pseudoplasmodia, 
10:19222 (J;US) 
MOLTEN CARBONATE FUEL CELLS 
Prior to June 1980 this was indexed with the 
HIGH-TEMPERATURE FUEL CELLS + 
MOLTEN SALTS + CARBONATES. 
Cathodes 
Electronic conductivity decrease in porous NiO cathodes 
during operation in Molten Carbonate Fuel Cells, 10:18549 
G;US) 


MOLYBDENUM ALLOYS 
Physical Radiation Effects 


Electrochemical Corrosion 
Corrosion of the wet-seal area in molten carbonate fuel cells, 
10:18550 (J;US) 


Corrosion of the wet-seal area in molten carbonate fuel cells, 
10:18550 (J;US) 


MOLYBDATES 
Specific compounds should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 


Chemical Reaction Kinetics 
Retention and thermic desorption of molybdate anions on 
inorganic exchangers, 10:18760 (R;DE;In German) 
MOLYBDENUM 
Adsorption 
Retention and thermic desorption of molybdate anions on 
inorganic exchangers, 10:18760 (R;DE;In German) 
Catalytic Effects 
Coal pretreatment for two stage liquefaction. Quarterly report, 
October 1-December 31, 1984, 10:17880 (R;US) 
Combined processing of coal and heavy resids. 
report, October 16, 1984-January 15, 1985, 10:17830 (R;US) 
Coprocessing of coal and heavy petroleum crudes and residua: 
a solvent evaluation and a parametric study, 10:17800 (R;US) 
Hydrotreatment of nondeashed coal-derived residuum: catalyst 


comparison, 10:17832 (R;US) 
Irradiation 


Energy reflection coefficient for H* ions at energies between 
10 and 80 keV, 10:19548 (R;US) 
Permeability 
Combined processing of coal and heavy resids. Progress 
report, October 16, 1984-January 15, 1985, 10:17830 (R;US) 


Porosity 
Combined processing of coal and heavy resids. Progress 
report, October 16, 1984-January 15, 1985, 10:17830 (R;US) 
Quantitative Chemical Analysis 
Determination of the major elements and trace metals present 
in bitumen from several tar sand deposits, 10:17952 (R;US) 


Vapor Pressure 
vapor pressures of stainless steel type 1.4970 
and of some other pure metals from laser evaporation, 
10:18654 (R;DE) 
MOLYBDENUM 92 TARGET 
Nickel 58 Reactions 
of direct and 8-delayed proton ‘northwest’ of 
146Gd, 10:19458 (R;DE) 
MOLYBDENUM ALLOYS 
See also STAINLESS STEEL-316 
Corrosion Resistance 
Corrosion of type 316 stainless steel, path A PCA, and 12 Cr-1 
MoVW steel in thermally convective lithium, 10:19609 
(RA;US) 


The influence of hydrogen and the interface phase on fracture 
in Ti code 12, 10:18677 (J;US) 
Hydrogen Transfer 
The influence of h and the interface phase on fracture 
in Ti code 12, 10:18677 (J;US) 


Mechanical Properties 
of the EBR-II AD-2 ferritics irradiation experiment, 
10:19593 (RA;US) 
Microstructure 
Evaluation of ferritic alloy Fe-2-1/4Cr-1Mo after neutron 
irradiation: microstructural development, 10:19605 (RA;US) 
Order-Disorder Transformations 
Long range order in NisMo based ternary alloys-II. Coherent 
phase solvii, 10:18673 (J;US) 
Phase Studies 
Long range order in NisMo based ternary alloys-II. Coherent 
phase solvii, 10:18673 (J;US) 
Physical Radiation Effects 
of 9 Cr-1 MoVNb steel 


Elevated-temperature tensile 
irradiated in the EBR-II AD-2 experiment, 10:18634 


(RA;US) 
Evaluation of ferritic alloy Fe-2-1/4Cr-1Mo after neutron 
irradiation: microstructural development, 10:19605 (RA;US) 





MOLYBDENUM ALLOYS 
Physical Radiation Effects 


of the EBR-II AD-2 ferritics irradiation experiment, 
10:19593 (RA;US) 
behavior of manganese - bearing steel AISI 216, 
10:18631 (RA;US) 


Aging 
Long range order in NisMo based ternary alloys-I. Isothermal 
aging response, 10:18672 (J;US) 


Long range order in NisMo based ternary alloys-II. Coherent 
phase solvii, 10:18673 (J;US) 


behavior of manganese - bearing steel AISI 216, 
10:18631 (RA;US) 
T Effects 


‘emperature 
The influence of h and the interface phase on fracture 
in Ti code 12, 10:18677 (J;US) 


Tensile Properties 
Elevated-temperature tensile properties of 9 Cr-1 MoVNb steel 
irradiated in the EBR-II AD-2 experiment, 10:18634 


(RA;US) 
MOLYBDENUM COMPLEXES 
Studies of elimination reactions of metal complexes. 
report, August 1, 1981-July 31, 1985, 10:18804 (R;US) 
MOLYBDENUM SULFIDES 
or Effects 


Coal pretreatment for two stage liquefaction. Quarterly report, 
October 1-December 31, 1984, 10:17880 (R;US) 


See DOGS 
MONITORED RETRIEVABLE STORAGE 


Charges 
Adequacy of the fee for spent nuclear fuel disposal, 10:17972 
G;US) 


MONITORS (AIR POLLUTION) 
See AIR POLLUTION MONITORS 
MONITORS (REACTOR) 


antibody, 10:19180 (J;US) 
Localization 


Monoclonal antibodies to cell surface antigens of human 

ss 10:19145 (RA;US) 
Neutron capture using boronated polyclonal and monoclonal 
antibodies, 10:19188 (RA;US) 
Chemical Reactions 

Boronation of polyclonal and monoclonal antibodies for 

neutron capture, 10:18834 (RA;US) 
Scanning 


Radioisotope 
Monoclonal antibodies for the localization of human neoplasms 
in vitro and in vivo, 10:19148 (RA;US) 
Uses 
Monoclonal antibodies to cell surface antigens of human 
melanoma, 10:19145 (RA;US) 
MONOMERS 
Adsorption 
Competitive irreversible random one-, two-, three-, . . . point 
adsorption on two-dimensional lattices, 10:19531 (J; US) 


i ive on the moon base: the British 
experience, 10:19641 (R;US) 


Historical perspective on the moon base: the British 
experience, 10:19641 (R;US) 
MORBIDITY 
See DISEASE INCIDENCE 
MOSFET 
Metal Oxide Silicon Field Effect Transistors. 
Physical Radiation Effects 
Study of residual defects in MOS-FETs following electron 
beam annealing, 10:18890 (RA;DE;In German) 
MOTELS 
See HOTELS 
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MOTOR INNS 
See HOTELS 
MRR REACTOR 
Gamma Radiation 
Boron-10 analysis by prompt-y and track-etching techniques, 
10:19512 (RA;US) 
MULLITE 
Erosion 
Solid-particle erosion of mullite, 10:18712 (R;US) 


Transformation toughened ceramics for the Heavy Duty 
Diesel Engine Technology Program, 10:18616 (R;US) 
Phase Studies 
Investigation of ZrO2/mullite solid solution by energy 
dispersive X-ray spectroscopy and electron diffraction, 
10:18703 (J; US) 
MULTI-CHANNEL ANALYZERS 
Data Transmission 
Spectra in the multichannel analyzer, what then, 10:18955 
(RA;DE;In German) 
MULTICHARGED IONS 
Ions with charge 3 and above. Coordinate the above descriptor 
with a descriptor for the specific ion. 
Collisions 


Study of the 1 ssigma MO radiation in solid targets with slow 
hydrogen-like projectiles, 10:19323 (RA;DE;In German) 
MULTIPARTICLE SPECTROMETERS 


MPS II drift chamber system, 10:18973 (RA;US) 


MPS II drift chamber system, 10:18973 (RA;US) 
MULTIPHASE FLOW 
Methods 
Advanced research in instrumentation and control technology, 
10:19020 (RA;US) 
MULTIVARIATE ANALYSIS 
Iterative Methods 
Principal curves and surfaces, 10:19652 (R;US) 
MULTIWIRE DRIFT CHAMBERS 
See DRIFT CHAMBERS 
MULTIWIRE PROPORTIONAL CHAMBERS 
See also DRIFT CHAMBERS 


Design and performance of the CLEO dE/dx system, 10:18981 
(RA;US) 
Proportional chamber operation at low temperatures, 10:18979 
(RA;US) 
Performance 
Design and performance of the CLEO dE/dx system, 10:18981 
(RA;US) 
Proportional chamber operation at low temperatures, 10:18979 
(RA;US) 
MUNICIPAL BUILDINGS 
See PUBLIC BUILDINGS 
MUNICIPAL WASTES 


Digestion 
BIOGAS Process development, 10:18078 (R;US) 
ing characteristics of resource recovery ash in municipal 
waste landfills. Final report , 10:18610 (R;US) 
MUON PAIRS 


Tagged two photon production of muon pairs, 10:19366 
(R;DE) 


Photoproduction 
Tagged two photon production of muon pairs, 10:19366 
(R;DE 
MUON REACTIONS 
Inelastic 


Scattering 
Change of confinement scale in nuclei: Predictions for 
structure functions confront electroproduction data, 10:19395 
G;US) 


Selected new results from the EMC, 10:19361 (R;DE) 
MUONS 
See also MUONS MINUS 
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MUONS PLUS 
Particle Decay 
Low energy tests for the standard model and beyond, 10:19392 


(R;US) 
MUONS MINUS 
Pair Production 
New results on'e*e~ -> pt p- 
PETRA, 10:19362 (R;DE) 
MUONS PLUS 
Pair Production 
New results on e*e~ -> y* w~ from the JADE detector at 
PETRA, 10:19362 (R;DE) 
MUSSELS 
Tolerance 
Enhanced mercury tolerance in Mytilus edulis: influence of Cu, 
Zn, and Cd pre-exposure and relationship to metal-binding 
proteins, 10:19227 (R;US) 
MUTATION FREQUENCY 
Time Dependence 
ic expression time of mutagen-induced 6-thi 
resistance in Chinese hamster ovary cells (CHO/HGPRT 
ion in division-arrested cell cultures, 


from the JADE detector at 


system): 
10:19138 (J;US) 


See MULTIWIRE PROPORTIONAL CHAMBERS 
MYCORRHIZAS 
Biological Effects 
Environmental effects research. Environmental Research 
Division annual report, January-December 1983. Part 3, 
10:19224 (R;US) 


N CODES 
Benchmarks 
Numerical benchmark study for the finite element computer 
code NEPTUNE, 10:18003 (R;US) 
NAI DETECTORS 
Accuracy 


Measuring Pu in a glove box using portable Nal and 
germanium detectors, 10:19265 (RA;US) 


Measuring Pu in a glove box using portable Nal and 
germanium detectors, 10:19265 (RA;US) 
NAL SYNCHROTRON 
See FERMILAB ACCELERATOR 
NAPAP 
Data Base Management 
Data Coordination Program plan for the Interagency Task 
Force on acid precipitation, 10:19042 (R;US) 
N 
Gas Chromatography 
Mass spectral characterization of oxygen-containing aromatics 
with methanol chemical ionization, 10:18782 (J;US) 
Mass Spectroscopy 
Mass spectral characterization of oxygen-containing aromatics 
with methanol chemical ionization, 10:18782 (J;US) 
Mutagen Screening 
Structure activity i 
derivatives, 10:19245 (J;US) 
Quantitative Chemical Analysis 
Monitoring polynuclear aromatic hydrocarbons at a coal 
gasification facility: preliminary results, 10:17872 (R;US) 
Relationships 


Structure- 
of selected naphthalene 


of selected naphthalene 


Activity 
derivatives, 10:19245 (J;US) 
NATIONAL ACCELERATOR LABORATORY 
See FERMILAB ACCELERATOR 
NATIONAL ACID PRECIPITATION ASSESSMENT PR 
See NAPAP 
NATIONAL DEFENSE 
Directed energy missile defense in space: background paper, 
10:18867 (R;US) 


NATURAL GAS GATHERING SYSTEMS 
Pipelines 


NATIONAL ENERGY CONSERVATION POLICY ACT 
Institutional Conservation Programs: situational assessment, 
10:18562 (R;US) 


NATIONAL ENERGY SECURITY CORPORATION 


Heat distribution by natural convection, 10:18235 (R;US) 
Scaling Laws 
Scaling laws for thermal-hydraulic system under single 
and two-phase natural circulation, 10:18876 (J;NL) 
NATURAL DRAFT COOLING TOWERS 
Wind Loads 
Average and fluctuating pressure fields on the surface of large 
natural draft cooling towers, 10:18879 (TJ;GB) 
NATURAL GAS 
By-Products 
Production of fuels and chemicals from coal and natural gas 
(Denmark), 10:17849 (RA;DK;In Danish) 
Energy Consumption 


Monthly Energy Review, November 1984, 10:18545 (R;US) 
Exports 
Monthly Energy Review, November 1984, 10:18545 (R;US) 
Natural Gas Annual, 1983. Volume I, 10:17934 (R;US) 
Fuel 
Natural Gas Annual, 1983. Volume I, 10:17934 (R;US) 
Natural Gas Annual, 1983. Volume II, 10:17935 (R;US) 


Imports 
Monthly Review, November 1984, 10:18545 (R;US) 
Natural Gas Annual, 1983. Volume I, 10:17934 (R;US) 


Investment 
Balancing competition and regulation in the natural gas 
industry, 10:17938 (J;US) 


Production of fuels and chemicals from coal and natural gas 
(Denmark), 10:17849 (RA;DK;In Danish) 
Prices 


Natural Gas Annual, 1983. Volume I, 10:17934 (R;US) 
Production 
Monthly Energy Review, November 1984, 10:18545 (R;US) 
Natural Gas Annual, 1983. Volume I, 10:17934 (R;US) 
Purification 
Process for the removal of CO: and possibly HsS from natural 
gases, 10:17933 (TG;GB) 
Rate Structure 
Balancing competition and regulation in the natural gas 
industry, 10:17938 (J;US) 
Reserves 
Natural Gas Annual, 1983. Volume I, 10:17934 (R;US) 


Storage 
Natural Gas Annual, 1983. Volume I, 10:17934 (R;US) 
in the natural gas 


industry, 10:17938 (J;US) 


FERC issues notice of inquiry on interstate natural gas 
transportation questions, 10:17939 (J;US) 
Wellhead Prices 


FERC issues notice of i on interstate natural gas 


transportation questions, 10:17939 (J;US) 
NATURAL GAS DEPOSITS 


New economics of natural gas production in the Appalachian 
states, 10:17930 (J;ZZ) 
Assessment 


Technically recoverable Devonian shale gas in West Virginia, 
10:17931 (R;US) 


Development 
New economics of natural gas production in the Appalachian 
states, 10:17930 (J;ZZ) 
NATURAL GAS DISTRIBUTION SYSTEMS 
Pipelines 

Unsteady flows in the gas industry, 10:17940 (TG;GB) 

NATURAL GAS GATHERING SYSTEMS 
See NATURAL GAS DISTRIBUTION SYSTEMS 





Balancing competition and regulation in the natural gas 
industry, 10:17938 (J;US) 
Regulations 


Balancing competition and regulation in the natural gas 
industry, 10:17938 (J;US) 
NATURAL GAS LIQUIDS 
See also LIQUEFIED PETROLEUM GASES 
"Sonate Supply Monthly, December 1984, 10:17923 (R;US) 


Imports 

Petroleum Supply Monthly, December 1984, 10:17923 (R;US) 
Production 

Petroleum Supply Monthly, December 1984, 10:17923 (R;US) 
Stockpiles 


Petroleum Supply Monthly, December 1984, 10:17923 (R;US) 
NATURAL GAS WELLS 


Hydraulic 
Interaction of proppants with crack formation and propagation 
pacer area 10:17937 (J;ZZ) 
Principal considerations governing hydraulic fracture 
propagation in Eastern gas shales, 10:17936 (J;ZZ) 
Production 
New economics of natural gas production in the Appalachian 
states, 10:17930 (J;ZZ) 
Well Drilling 
Effect of oil and gas well drilling fluids on shallow 
groundwater in western North Dakota, 10:17925 (R;US) 
NATURAL GASOLINE 
See NATURAL GAS LIQUIDS 
NATURAL LIGHTING 
See DAYLIGHTING 
NATURAL MUTATIONS 
See SPONTANEOUS MUTATIONS 
NECROSIS 
Radioinduction 
Clinical experience of boron neutron capture therapy for 
malignant brain tumors, 10:19190 (RAUS) 
gp ore sk, coaranlmn. pageant ge 1 9 8 
neutron capture therapy in the treatment of glioblastoma 
multiforme, 10:19189 (RA;US) 
NEGATONS 


Free-ion spectra of interest to solid and solution 
spectroscopists, 10:19326 (R;US) 
NEODYMIUM LASERS 
Research 
Neodymium-glass laser reasearch and development at LLNL, 
10:19630 (RA;US) 
NEON 


Ton-Atom Collisions 
Interference structures in the impact parameter 
the K-K transfer in slow F-Ne collisions, 10:19321 
(RA;DE;In German) 
Spin Orientation 


Development of a target of polarized *"Ne nuclei, 10:18912 
(RA;US) 
NEON 18 
Beta Decay 
First forbidden beta decay in light nuclei, 10:19438 (R;US) 
Forbidden Transitions 
First forbidden beta decay in light nuclei, 10:19438 (R;US) 
NEON 19 
Beta Decay 
First forbidden beta decay in light nuclei, 10:19438 (R;US) 
Forbidden Transitions 
First forbidden beta decay in light nuclei, 10:19438 (R;US) 
NEON 20 BEAMS 


light ions at the CERN Super Proton 
agg gear 


NEON 20 REACTIONS 
Reactions 
Study of transfer and breakup reactions with the plastic box, 
10:19476 (R;US) 
Compound-Nucleus Reactions 
aren 128Ce, 10:19465 (J;US) 


"arate itedeaieaaniiiiieet intermediate and high energy 
48C and Ne ions, 10:19481 (J;US) 


Uranium target fragmentation by intermediate and high energy 
13C and ™Ne ions, 10:19481 @: US) 
Transfer Reactions 
Study of transfer and breakup reactions with the plastic box, 
10:19476 (R;US) 
NEON 21 TARGET 
Polarized Targets 
Development of a target of polarized *4Ne nuclei, 10:18912 
(RA;US) 
NEON IONS 
Electron Capture 
Shape of the electron capture to the continuum cusps for H, 
He, and He in the velocity range 6.3—18.0 a.u., 
10:19337 (J;US) 
Ton-Atom Collisions 
Shape of the electron capture to the continuum cusps for H, 
Hg, and He in the velocity range 6.3—18.0 a.u., 
10:19337 (J;US) 
NEOPLASMS 
See also CARCINOMAS 
GLIOMAS 
LEUKEMIA 


MELANOMAS 
SARCOMAS 


Improved methods of neutron-induced track etch 
autoradiography, 10:19159 (RA;US) 

Monoclonal antibodies for the localization of human neoplasms 
in vitro and in vivo, 10:19148 (RA;US) 


Boron-10-labeled antibodies in cancer therapy, 10:19150 
(RA;US) 
Monoclonal antibodies for the localization of human neoplasms 
in vitro and in vivo, 10:19148 (RA;US) 
Immune Reactions 
Marrow-tumor interactions: the role of the bone marrow in 
controlling chemically induced tumors. 1984 annual progress 
report, 10:19175 (R;US) 
Neutron Capture Therapy 
Enhancement of tumor dose via neutron beam filtration and 
dose rate, and the effects of these parameters on minimum 
boron content, 10:19513 (RA;US) 
Evaluation of necessary conditions for neutron capture therapy 
using boronated antibodies, 10:19151 (RA;US) 
Radiation Doses 
Enhancement of tumor dose via neutron beam filtration and 
dose rate, and the effects of these parameters on minimum 
boron content, 10:19513 (RA;US) 
Radioinduction 
ASA conference on radiation and health: Coolfont IV. Final 
report, 10:19198 (R;US) 
Cancer in animals after irradiation, 10:19211 (J;GB) 
Strontium-90 and radium-226 toxicity in beagle dogs: current 
status, 10:19201 (RA;US) 
NEOPRENE 
Combustion 
Evaluating electrical cables by the LLNL Ease-Of-Ignition 
apparatus, 10:18888 (RA;US) 


Evaluating electrical cables by the LLNL Ease-Of-Ignition 
apparatus, 10:18888 (RA;US) 
NEPTUNIUM 237 TARGET 
Neutron Reactions 
*"NP(N,2N) /SUP 236M/ /SUP G/ NP isomer ratio 
calculations, 10:19484 (J;US) 
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NEPTUNIUM OXIDES 


Solubility 
Solubility data for U(VI) hydroxide and Np(TV) hydrous 
oxide: application of MCC-3 methodology, 10:18789 (R;US) 
NERVE CELLS 


Neurotoxic actions of methylmercury on the primate visual 
system, 10:19249 (J;US) 


Energy Supplies 
Development of an environmental sector in the energy model 
SELPE: calculations of emissions and a review of pollution 
control techniques, 10:18502 (R;NL;In Dutch) 
Solar Energy 
Final report of the first phase of the National Research 
Program Solar Energy, 10:18170 (R;NL;In Dutch) 
NEURONS 
See NERVE CELLS 
NEUROSPORA 
Biological Radiation Effects 
Characterization of MMS-sensitive mutants of Neurospora 
crassa, 10:19214 (J;NL) 


Characterization of MMS-sensitive mutants of Neurospora 
crassa, 10:19214 (J;NL) 
NEUTRALIZATION (CHEMICAL) 
See PH VALUE 
NEUTRAL-PARTICLE TRANSPORT 
Simulation 


Computerized 
Boundary-layer configuration of Tokamaks: Development and 
application of stochastic models to describe neutral gas 
behaviour, 10:19559 (R;DE;In German) 
NEUTRINO OSCILLATION 
Low energy tests for the standard model and beyond, 10:19392 
(R;US) 
NEUTRINO-NUCLEON INTERACTIONS 
Particle Production 
New results on hadron production in lepton-nucleon and 
lepton-nucleus scattering, 10:19370 (R;DE) 
Reviews 


New results on hadron production in lepton-nucleon and 
lepton-nucleus scattering, 10:19370 (R;DE) 
NEUTRINOS 
See also COSMIC NEUTRINOS 
Mass 
“ane tests for the standard model and beyond, 10:19392 
;US) 
NEUTRON ACTIVATION ANALYSIS 
See NEUTRON REACTIONS 
NEUTRON BEAMS 
Filtration 
Filtered beams for neutron capture therapy, 10:19152 (RA;US) 
NEUTRON CAPTURE 
See NEUTRON REACTIONS 


ion of incident neutron energy for 
neutron capture therapy, 10:19518 (RA;US) 
Evaluation 


Clinical experience of boron neutron capture therapy for 
malignant brain tumors, 10:19190 (RA;US) 
Neutron-induced autoradiography of human brain tumors, 
10:19158 (RA;US) 
Procedures 


Irradiation 
System for simultaneous monitoring of thermal and epithermal 
neutron flux during boron neutron capture therapy, 10:19155 
(RA;US) 


Dosimetry 
Design study of facilities for boron neutron capture therapy, 
10:19515 (RA;US) 
Filtered beams for neutron capture therapy, 10:19152 (RA;US) 
Mixed dose distributions of fast neutrons and boron neutron 
captures for the fast neutron beam from YAYOI, 10:19516 
(RA;US) 
Physics studies on neutron field and dosimetry for neutron 
Po a Sonprmacpi in Japan, 10:19154 (RA;US) 
the optimization of incident neutron energy for 
"Tae capture therapy, 10:19518 (RA;US) 


Neutron Sources 
Possible use of spallation sources in neutron 
proposed measurements of neutron spectra at S.LN., 
10:19153 (RA;US) 
Radiation Dose Distributions 
Boron-10 dosage in cell nucleus for neutron capture therapy, 
10:19157 (RA;US) 


In vitro and in vivo studies in boron neutron capture therapy 
of malignant melanoma, 10:19194 (RA;US) 


Physics studies on neutron field and dosimetry for neutron 

capture therapy in Japan, 10:19154 (RA;US) 
Side Effects 
studies of an beam for NCT with 

NaeBisHi:SH, 10:19192 (RA;US) 

Clinical experience of boron neutron capture therapy for 
malignant brain tumors, 10:19190 (RA;US) 

Effects of deuterium oxide and cysteamine on the acute 
lethality of head irradiation (Mice), 10:19196 (RA;US) 

giprrewen: carrie meg terrae 

neutron capture therapy in the treatment of glioblastoma 

multiforme, 10:19189 (RA;US) 

Pre-clinical neutron capture therapy trials at M.L.T. using 
NaeBisHiiSH, 10:19191 0 (RA;US) 

Testing boron-containing estrogens on human breast cancer 
cells in a neutron beam, 10:19186 (RA;US) 

NEUTRON DIFFRACTION 
Reviews 

Neutron protein crystallography: advances in methods and 

applications, 10:19123 (J;US) 
NEUTRON DOSIMETRY 


Neutron dosimetry using particle tracks in solids: an 
intercomparison, 10:19519 (R;US) 
NEUTRON MATTER 
See NUCLEAR MATTER 
NEUTRON MOISTURE METERS 
See MOISTURE GAGES 
NEUTRON REACTIONS 
Branching Ratio 
*37NP(N,2N) /SUP 236M/ /SUP G/ NP isomer ratio 
calculations, 10:19484 (J;US) 


Neutron density and of the weak s-process 
component, 10:19456 (R;DE;In German) 
Some effects of high temperature and density on neutron- 
capture nucleosynthesis, 10:19468 (R;US) 
Cross Sections 


and 
heat for fission products, 10:19463 (R;US) 
Fast Fission 
Multilevel analysis of the low-energy **Pu cross sections, 
10:19485 (J;US) 


Inelastic Scattering 
Gamm~a-spectroscopic studies on Ge-isotopes, 10:19455 
(RA;DE;In German) 
Meetings 
Neutron-nucleus collisions: a probe of nuclear structure, 


report, July 1, 1984-June 30, 1985, 10:19449 (R;US) 
NEUTRON SLOWING-DOWN THEORY 
Analytical Solution 
Linear-discontinuous Galerkin approximation for the 
continuous-slowing-down operator, 10:19504 (R;US) 
NEUTRON SOURCE FACILITIES 


study of facilities for boron neutron capture therapy, 
10:19515 (RA;US) 





Time-of-Flight 
Low-Q inelastic scattering with eV neutrons, 10:19034 (J;NL) 
NEUTRON STARS 
Cosmic X-Ray Bursts 
Spectra of x-ray bursting neutron stars, 10:19282 (J;US) 
Star Models 
Spectra of x-ray bursting neutron stars, 10:19282 (J;US) 
Stellar 


Spectra of x-ray bursting neutron stars, 10:19282 (J;US) 
TRANSPORT THEORY 


Solution 
Nonlinear DSA difference schemes for radiative transfer 
applications, 10:19502 (R;US) 
ISOTOPES 


Beta-Plus Decay 
Beta-delayed particle emission from neutron-deficient 
10:19460 (R;DE) 
MEXICO 


Oil Sand Deposits 
Determination of the major elements and trace metals present 
in bitumen from several tar sand deposits, 10:17952 (R;US) 
NEW ZEALAND 
Coordinated Research Programs 
Energy scenarios for New Zealand - summary, 10:18529 


Energy scenarios for New Zealand, 10:18528 (R;NZ) 
Energy Demand 

Energy scenarios - supplementary studies, 10:18524 (R;NZ) 
Energy Policy 

Energy scenarios for New Zealand - summary, 10:18529 


(R;NZ) 
Energy scenarios for New Zealand, 10:18528 (R;NZ) 
Energy Supplies 
Energy scenarios for New Zealand - summary, 10:18529 


(R;NZ) 
Energy scenarios for New Zealand, 10:18528 (R;NZ) 
Energy scenarios - supplementary studies, 10:18524 (R;NZ) 
NGL 
See NATURAL GAS LIQUIDS 
NICKEL 
Catalytic Effects 
Combined processing of coal and heavy resids. Progress 
report, October 16, 1984-January 15, 1985, 10:17830 (R;US) 
Coprocessing of coal and heavy petroleum crudes and residua: 
a solvent evaluation and a parametric study, 10:17800 (R;US) 
Hydrotreatment of nondeashed coal-derived residuum: catalyst 
comparison, 10:17832 (R;US) 
Concentration 


Mined land reclamation using polluted urban navigable 
waterway sediments. I. Trace metals, 10:19087 (J;US) 
Structure 


Surface electronic properties study of catalytic effectiveness 
and poisoning in fuel synthesis. Final report, 10:18806 
(R;US) 

Fluorescence 
i detector for nickel carbonyl, 
10:18776 (J;US) 


Combined processing of coal and heavy resids. Progress 
report, October 16, 1984-January 15, 1985, 10:17830 330 (R:US) 
Porosity 
Combined processing of coal and heavy resids. Progress 
report, October 16, 1984-January 15, 1985, 10:17830 (R;US) 
Quantitative Chemical Analysis 
Determination of the major elements and trace metals present 
in bitumen from several tar sand deposits, 10:17952 (R;US) 
Solvent Extraction 
Ee ne ey Seah Repientenntnn and 
supported liquid membranes with di(2,4,4- 
— ee acid [cyanex 272], 10:18785 
Surface Properties 
Surface electronic properties study of catalytic effectiveness 
ee ee 
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NICKEL 58 
Double Beta Decay 
Searches for double Bi, 8*/EC and double electron-capture 
decays, 10:19450 (R;US) 
NICKEL 58 REACTIONS 
Fusion Reactions 
y of direct and B-delayed proton ‘northwest’ of 
46Gd, 10:19458 (R;DE) 
NICKEL 58 TARGET 


Reactions 
(t,*He) reactions on "*Fe, °*Fe, and ®*Ni, 10:19452 (J;US) 
NICKEL 64 TARGET 
Krypton 86 Reactions 
Measurement of channel-specific neutron spectra in the 
reaction Kr + “Ni = sup(150-x)Gd + xn, 10:19454 
(RA;DE;In German) 
Uranium 238 Reactions 
Quasi fission - the mass drift mode in heavy ion reactions, 
10:19441 (R;DE) 
NICKEL ALLOYS 
See also NICKEL BASE ALLOYS 
Fractures 
The influence of hydrogen and the interface phase on fracture 
in Ti code 12, 10:18677 (J;US) 
Transfer , 
The influence of hydrogen and the interface phase on fracture 
in Ti code 12, 10:18677 (J;US) 
Mechanical Properties 
Influence of composition on the microstructural evolution and 
mechanical properties of irradiated Fe-Ni-Cr ternaries. Draft, 
10:18650 (R;US) 
Microstructure 
Influence of composition on the microstructural evolution and 
mechanical properties of irradiated Fe-Ni-Cr ternaries. Draft, 
10:18650 (R;US) 
Moessbauer Effect 
Application of high pressure Moessbauer spectroscopy to study 
the local structure of amorphous metals, 10:18642 (RA;US) 
Order-Disorder Transformations 
Long range order in NisMo based ternary alloys-II. Coherent 
phase solvii, 10:18673 (J;US) 
Phase Studies 
Long range order in NisMo based ternary alloys-II. Coherent 
phase solvii, 10:18673 (J;US) 
Physical Radiation Effects 
Tensile properties and bend ductility of (Fe,;Ni)sV long-range- 
ordered alloys after irradiation in HFIR, 10:18633 (RA;US) 
Quench Aging 
Long range order in NisMo based ternary alloys-I. Isothermal 
aging response, 10:18672 (J;US) 


Long range order in NisMo based ternary alloys-II. Coherent 
phase solvii, 10:18673 (J;US) 
Sorptive Properties 
Theoretical studies of chemisorption on copper nickel alloys 
and surface embrittlement. Progress report, June 15, 1984- 
June 14, 1985, 10:18644 (R;US) 
Sound Waves 
Phonon dispersion of NiTi, 10:18651 (RA;DE;In German) 
Structural Chemical 


Analysis 
Vibrational and optical properties of amorphous metals. 
Progress report, July 1, 1984-June 30, 1985 (Fe-B; Ni-B), 
10:18643 (R;US) 
Superconductivity 
Superconductivity in amorphous actinide alloys, 10:18666 
(J;US) 
Temperature Effects 
The influence of hydrogen and the interface phase on fracture 
in Ti code 12, 10:18677 (J;US) 
Tensile Properties 
Tensile properties and bend ductility of (Fe,Ni)sV long- 
ordered alloys after irradiation in HFIR, 10:18633 (RA;US) 
NICKEL ARSENIDES 
Carcinogenesis 
Carcinogenesis tests of nickel arsenides, nickel antimonide, and 
nickel telluride in rats, 10:19248 (J;US) 
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process in an Ll, ordered alloy ((NizoFeso)s(Vs 
sAloTia)), 10:18627 (R;US) 
Radiation Effects 


In situ HVEM studies of electron beam-driven composition 
changes in thin film alloys: displacement-rate gradient effects 
(Ni-AD), 10:18626 (R;US) 

Swelling of NiBe and copper alloys in FFTF, 10:18648 (R;US) 

NICKEL COMPLEXES 
Electronic Structure 

Electronic structure of the porphyrin ring in an 
electrostatically bound w-m complex: methylviologen 

yrin complexes, 10:18809 (J;US) 
NICKEL OXIDES 
Electron Spectroscopy 
Curve fitting analysis of ESCA Ni 2p of nickel-oxygen 
compounds and Ni/Al,Os catalysts, 10:18774 (J;US) 
Grain Boundaries 
Tilt grain boundaries in NiO, 10:18688 (R;US) 
Qualitative Chemical Analysis 

Curve fitting analysis of ESCA Ni 2p spectra of nickel-oxygen 

compounds and Ni/Al,O; catalysts, 10:18774 (J;US) 
NICOTIANA 


Sensitivity 
Glyphosate inhibition of 5-enolpyruvylshikimate 3- 
synthease from tured cells of Nicotiana 
silvestris, 10:19234 (J;US) 


NIOBIUM 93 REACTIONS 
Compound-Nucleus Reactions 
 Cilaeeeaisn aapibias caceeraiepacbaieibubetteahanl dituie aia 
intermediate energies, 10:19462 (R;US) 
Fission 
Fission along the mass asymmetry coordinate: an experimental 
evaluation of the conditional saddle masses and of the 
Businaro-Gallone point, 10:19461 (R;US) 
Particle Production 
Cluster production and entropy, 10:19451 (R;US) 
NIOBIUM 93 TARGET 
Nickel 58 Reactions 
Spectroscopy of direct and B-delayed proton ‘northwest’ of 
46Gd, 10:19458 (R;DE) 
Niobium 93 Reactions 
Cluster production and entropy, 10:19451 (R;US) 
NIOBIUM ALLOYS 
See also INCONEL 600 


Hydrogen-induced strain modulation in Nb-Ta superlattices, 
10:18664 (J;US) 
Radiation Effects 
Elevated-temperature tensile properties of 9 Cr-1 MoVNb steel 
irradiated in the EBR-II AD-2 experiment, 10:18634 
(RA;US) 
Tensile Properties 
Elevated-temperature tensile properties of 9 Cr-1 MoVNb steel 
irradiated in the EBR-II AD-2 experiment, 10:18634 


Distribution of Th(NO3s), UO2(NOs)2 and HNO; between an 
aqueous phase and an organic tributyl phosphate phase, 
10:17964 (R;DE;In German) 

Phase Studies 

Distribution of Th(NOs), UOs(NOs)s and HNOs between an 
aqueous phase and an organic tributyl phosphate phase, 
10:17964 (R;DE;In German) 

NITRIC OXIDE 

NO. 


K-shell photoexcitation of solid Nz, CO, NO, Os, and N2O, 
10:18733 (J;US) 


K-shell i 

10:18733 (J;US) 
Hazards 

Information on indoor air quality and building energy-efficient 
homes, 10:18559 (R;US) 


of solid Nz, CO, NO, Os, and NO, 


Photoelectron 
K-shell 
10:18733 (J;US) 


of solid Na, CO, NO, Os, and NO, 


Distillation 
Steam distillation, solvent extraction, and ion exchange for 
ma ee 
Gas > 


Chromatography 
Steam distillation, solvent extraction, and ion exchange for 
oo polar organics in shale process waters, 10:18777 
Ion , 


Exchange 
Steam distillation, solvent extraction, and ion exchange for 
a ee 
Mass Spectroscopy 
Steam distillation, solvent extraction, and ion exchange for 
m= 
Solvent 


Extraction 
¢ ining polar organics in shale process waters, 10:18777 
J;US) 


NITRO COMPOUNDS 
See also NITROBENZENE 
Chemical Bonds 
Metabolism of 6-nitrobenzo[a]pyrene by hamster embryonic 
fibroblasts and its interaction with nuclear macromolecules, 
10:19144 (J;US) 
Metabolism 
Metabolism of wpe me ae by hamster embryonic 
fibroblasts and its interaction with nuclear macromolecules, 
10:19144 (J;US) 
NITROBENZENE 
Adsorption Heat 
Quarterly report, November 1, 1984-January 31, 1985, 
10:17854 (R;US) 


NITROGEN 
Activation Analysis 
Depth profile measurement of nitrogen in steel with the 
nuclear reaction ‘*N(d,a)"*C, 10:18754 (RA;DE;In German) 
Electronic Structure 
K-shell photoexcitation of solid Nz, CO, NO, Os, and N2O, 
10:18733 (J;US) 


K-shell photoexcitation of solid Nz, CO, NO, Os, and N2O, 
10:18733 (J;US) 


K-shell 
10:18733 (J;US) 
Pollution Sources 
Power plant influences on bulk precipitation, 
stemflow nutrient inputs, 10:19057 (J;US) 
Quantitative Chemical Analysis 
Determination of the major elements and trace metals t 
in bitumen from several tar sand deposits, 10:17952 (R;US) 
NITROGEN 14 
M4¢-Transitions 
M4 transitions observed in pion inelastic scattering on “N, 
10:19443 (J;US) 
NITROGEN 14 TARGET 
Pion Minus Reactions 
M4 transitions observed in pion inelastic scattering on “N, 
10:19443 (J;US) 
Pion Plus Reactions 
M4 transitions observed in pion inelastic scattering on “*N, 
10:19443 (J;US) 
NITROGEN 16 
Beta Decay 
First forbidden beta decay in light nuclei, 10:19438 (R;US) 
Forbidden Transitions 
First forbidden beta decay in light nuclei, 10:19438 (R;US) 


of solid Nz, CO, NO, Os, and NO, 


throughfall, and 





NITROGEN 17 
Beta Decay 


NITROGEN 17 
Beta Decay 
First forbidden beta decay in light nuclei, 10:19438 (R;US) 
Forbidden Transitions 
First forbidden beta decay in light nuclei, 10:19438 (R;US) 
NITROGEN DIOXIDE 
NOz 
Effects 
Effects of acute nitrogen dioxide exposure on cellular 
eee selan 10:19247 (J;US) 
Pulmonary effects of intermittent subacute exposure to low- 
level nitrogen dioxide, 10:19244 (J;US) 
Health Hazards 
Information on indoor air quality and building energy-efficient 
homes, 10:18559 (R;US) 
IES 


greenfodderdryers, 10:17871 (R;NL;In Dutch) 
Health Hazards 
Information on indoor air quality and building energy-efficient 
homes, 10:18559 (R;US) 


Standards 
benefits, and costs of more-stringent nitrogen 
oxide and particulate emission controls for heavy-duty 
trucks, 10:18506 (R;US) 


Biological Effects 
Termination of DNA synthesis in vitro at apurinic sites but not 
at ethyl adducts of the template, 10:19253 (J;NL) 
NITROUS OXIDE 
NO. 
Chemical Reactions 
Laser-induced-fluorescence study of the reaction of N2O with 
hot hydrogen atoms from 248 nm excimer laser photolysis of 
HI, 10:18821 (J;US) 
Electronic Structure 
K-shell i of solid Nz, CO, NO,,Os, and NzO, 
10:18733 (J;US) 


K-shell 


i of solid Nz, CO, NO, Os, and N,O, 
10:18733 (J;US) 
Atom Chemistry 


HI, 10:18821 G;US) 


K-shell 
10:18733 (J;US) 
NITROXYL RADICALS 
Electron Spin Resonance 
Spin trapping of oxy- and other radicals from oxidation of 
lipids, 10:19128 (BA;US) 
SPECTROMETERS 


of solid Nz, CO, NO, Oz, and N:O, 


Solid state NMR methods for coal science. Progress 
October 1, 1983-December 31, 1984, 10:17856 (R;US) 
NOBLE GASES 
See RARE GASES 
NOISE POLLUTION CONTROL 
Use this term for items that involve the removal or management of 
pollutants after they are formed by a source. 


Noise emission regulations for vehicles. Technical and 
economical consequences due to the introduction of stricter 
noise emission limits, 10:19262 (R;NO) 

NONAXIAL NUCLEI 

See DEFORMED NUCLEI 
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NONLINEAR PLASMA INSTABILITIES 
See PARAMETRIC INSTABILITIES 
NONLINEAR PROBLEMS 


Programming 
Software for estimating sparse Hessian matrices, 10:19642 
(R;US) 
NONLINEAR 
See NONLINEAR PROBLEMS 
NONLUMINOUS MATTER 
(In outer space.) 
Cosmological Models 
Dark matter, galaxies, and large scale structure in the universe, 
10:19281 (R;US) 
NONRADIOACTIVE WASTE DISPOSAL 
See WASTE DISPOSAL 
NONRADIOACTIVE WASTES 
See SOLID WASTES 
NORTH DAKOTA 
Coal Gasification Plants 
Great Plains Coal Gasification Project, Mercer County, North 
Dakota. Quarterly technical and environmental report, third 
quarter 1984, 10:17805 (R;US) 
Natural Gas Wells 
Effect of oil and gas well drilling fluids on shallow 
groundwater in western North Dakota, 10:17925 (R;US) 
Oil Wells 
Effect of oil and gas well drilling fluids on shallow 
groundwater in western North Dakota, 10:17925 (R;US) 
Surface Mining 
Great Plains Coal Gasification Project, Mercer County, North 
Dakota. ly technical and environmental report, third 
quarter 1984, 10:17805 (R;US) 
IRELAND 


Policy 
Financial investments abroad. A feasible risk-reducing 
alternative (Norwegian economy), 10:17917 (RA;NO) 
How can a small petroleum-producing country handle risks 
(Norway), 10:17922 (RA;NO) 
Petroleum risks. Economic risk aspects of Norwegian oil 
activity, 10:17916 (R;NO) 
Energy Policy 
Financial investments abroad. A feasible risk-reducing 
alternative (Norwegian economy), 10:17917 (RA;NO) 
Petroleum risks. Economic risk aspects of Norwegian oil 
activity, 10:17916 (R;NO) 
Risk management and Norwegian petroleum policy, 10:17920 
(RA;NO) 
Energy Source Development 
Design of governmental policies for oil production rates and 
oil income spending. A long-term perspective, 10:17909 
(R;NO) 
Hydroelectric Power 
Energy conservation in the electric power system, 10:18086 
(R;NO;In Norwegian) 
Industry 


Design of governmental policies for oil production rates and 
oil income spending. A long-term perspective, 10:17909 
(R;NO) 

Petroleum taxes and resource exploitation of petroleum 
reservoirs, 10:17914 (R;NO;In Norwegian) 

Research and development: Opportunities for Norwegian 
industry. Petroleum technologies for the 1980's, 10:17904 
(R;NO) 

Power Systems 
Energy conservation in the electric power system, 10:18086 
(R;NO;In Norwegian) 
NOS. 4, 5, AND 6 FUEL OILS 
See RESIDUAL FUELS 
NOS. 5 AND 6 BURNER OILS 
See RESIDUAL FUELS 
NOVA FACILITY 
Construction 

Building Nova: industry relations and technology transfer, 

10:19632 (RA;US) 
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Management 
Managing the Nova laser project, 10:19633 (RA;US) 


Energy and Technology Review, 10:19629 (R;US) 
Nova laser technology, 10:19631 (RA;US) 
NOVETTE FACILITY 
Energy and Technology Review, 10:19626 (R;US) 
Reviews 


Novette laser facility: a step in the evolution of high-power 
laser systems, 10:19628 (RA;US) 
NOZZLES 


TRAC-PI1A predictions of the Battelle-Frankfurt top 
blowdown test (PWR), 10:18378 (R;US) 


NUCLEAR DATA COLLECTIONS 
Assessment of the current status of basic nuclear data 
compilations, 10:19429 (R;US) 
NUCLEAR ENERGY 
Lectures 
Nuclear energy - the Manhattan project to the present, 
10:18514 (R;US) 
NUCLEAR EXPLOSIONS 
Specifically named single nuclear explosions are listed by name 
and the word EVENT, e.g., BOXCAR EVENT. All projects 
involving nuclear explosions are listed by the project name and 
the word PROJECT, e.g., PLOWSHARE PROJECT. 
Environmental Impacts 
Buoyant plume calculations, 10:19039 (R;US) 
Simulation 


Measurement of ground shock in explosive centrifuge model 
tests, 10:19038 (R;US) 
NUCLEAR FACILITIES 
See also FUEL FABRICATION PLANTS 
FUEL REPROCESSING PLANTS 


NUCLEAR POWER PLANTS 
RADIOACTIVE WASTE FACILITIES 
Construction 
Nuclear Safety Standards 
of Germany, 10:18476 (J;US) 


Decommissioning 
issioning of the MTR-605 process water building at 
the Idaho National Engineering Laboratory. Final report, 
10:17997 (R;US) ‘easing ‘ 
Decontamination 
Decommissioning of the MTR-605 process water building at 
the Idaho National Engineering Laboratory. Final report, 
10:17997 (R;US) 
Fission Product Release 
Fast radiochemical procedure to measure Tc-99 in 
environmental samples and gaseous and liquid effluents, 
10:18761 (R;DE;In German) 
Off-Gas Systems 
et yeti device equipped with semi-conductors for 
direct measurement of transuranium elements on large area 
filters, 10:18962 (R;DE;In German) 


of the Federal Republic 


Nuclear Safety Standards Commission of the Federal Republic 
of Germany, 10:18476 (J;US) 
Radiation Monitoring 
Current practices in environmental radiological surveillance at 
US Department of Energy nuclear facilities, 10:19079 (R;US) 
Development of an automatic remote monitoring system for 
nuclear facilities, 10:18364 (RA;DE;In German) 
Safety Standards 
Nuclear Safety Standards Commission of the Federal Republic 
of Germany, 10:18476 (J;US) 
NUCLEAR MATERIALS DIVERSION 
Monitoring alarm resolution effectiveness, 10:18064 (R;US) 
NUCLEAR MATERIALS MANAGEMENT 
Simulation 


Computerized 
Computational methods for evaluating and designing waste 
measurement systems, 10:18066 (J;US) 
Losses 
Monitoring alarm resolution effectiveness, 10:18064 (R;US) 


Damage 


Statistical Models 

“a ee ee 

AR MATTER 

Compression f 

Cluster production and entropy, 10:19451 (R;US) 
Entropy 

Cluster production and entropy, 10:19451 (R;US) 
Equations of State 

ae eee 
Phase Transformations 


Lee-Wick abnormal phase 
model, 10:19499 (J;NL) 
a oad transition in the baryon rich domain, 10:19496 

Role of density fluctuations in quark matter formation, 
10:19492 (R;DE) 

NUCLEAR MODELS 
See also LIQUID DROP MODEL 

Boson degrees of freedom in Fermion many-body systems, 

10:19488 (R;US) 
NUCLEAR PHYSICS 

Use only for indexing articles of very broad coverage, such as 

annual reviews, text books, etc. 
Research Programs 

Annual on nuclear physics activities July 1, 1983-June 
30, 1984, 10:19432 (R;DE) 

Fiscal year 1985 Department of Energy authorization (high- 
energy and nuclear physics). Volume II-B. Hearing before 
the Subcommittee on Energy Development and 
of the Committee on Science and 
Representatives, Ninety-Eighth 
February 22, 1984, 10:19278 (B;US) 

Reviews 
IKF annual report 1983, 10:19430 (R;DE;In German) 
NUCLEAR POWER 
Market 
Market study of international needs for new electric generating 
capacity, 10:18516 (J;US) 
Public Opinion 
Market study of international needs for new electric generating 
capacity, 10:18516 (J;US) 
Reactor Operation 
Operating US power reactors, 10:18351 (J;US) 
Research Programs 
Nuclear development in the United States, 10:18352 (J;JP;In 
Japanese) 


Nuclear Safety: technical progress review, September-October 
1984. Volume 25, No. 5, 10:18474 (R;US) 
Safety Engineering 
Reports, standards, and safety guides, 10:18485 (J;US) 
Safety Standards 
General administrative activities, 10:18484 (J;US) 
NUCLEAR POWER PLANTS 
Containment Buildings 
Reliability analysis of RC containment structures under 
combined loads, 10:18382 (R;US) 
Containment Systems 
Failure internal pressure of spherical steel containments, 
10:18442 (RA;US) 
Control Systems 
NRC research on the ion of advanced I and C 
technology to nuclear power plants, 10:18479 (J;US) 
Cooling Systems 
Technical assessment manual. Volume I, Edition III. 
Appendices, 10:18279 (R;US) 
Cost 
Technical assessment manual. Volume I, Edition III. 
Appendices, 10:18279 (R;US) 


Probabilistic evaluation of limiting conditions of 
outage times for diesel generators, 10:18386 (R;US) 


transition in relativistic nuclear field 





Design 


Energy Economic Data Base (EEDB) Program. Technical 
Reference Book, 10:18303 (R;US) 
Diesel Engines 
Probabilistic evaluation of limiting conditions of operations 
outage times for diesel generators, 10:18386 (R;US) 
Economics 
Nuclear energy research on advanced LWRs in ROC, 
10:18336 (R; TW) 
Research on advanced LWRS in the Institute of Nuclear 
Energy Research, Republic of China (ROC), 10:18326 
(®;TW) 


Emergency Plans 

Integrated AMS: a ized informational aid to improve 

response to abnormal situations, 10:18478 (J;US) 
Evaluation 

NRC research on the application of advanced I and C 

technology to nuclear power plants, 10:18479 (J;US) 
Loss of Coolant 

Application of fracture mechanics leak-before-break analyses 
for protection against pipe rupture in SEP plants, 10:18437 
(RA;US) 

Implicit safety margins in the ASME code acceptance criteria 
for flaws in austenitic piping, 10:18427 (RA;US) 

Leak-before-break diagrams using simple plastic limit load 
criteria for pipes with circumferential cracks, 10:18425 
(RA;US) 

Leak rate measurements and detection systems, 10:18430 
(RA;US) 

Margins of safety based on circumferential cracked depth using 
the net-section collapse analysis, 10:18426 (RA;US) 

Proposed changes in intermediate pipe break criteria, 10:18440 
(RA;US) 

Some considerations in the application of fracture mechanics to 
delimit leak-before-break conditions in nuclear power plant 
piping, 10:18438 (RA;US) 

Some research in the field of leak before break criteria for 
piping, 10:18433 (RA;US) 

Low-Level Radioactive Wastes 

10 CFR part 61: waste classification and waste form 
implementation program, 10:18369 (RA;US) 

Compliance program for 10 CFR 61, 10 CRF 20.311, and 49 
CFR, 10:18370 (RA;US) 

Market 
icity utility markets for new nuclear power plants, 
10:18517 G;US) 


Nuclear energy research on advanced LWRs in ROC, 
10:18336 (R;TW) 

Research on advanced LWRS in the Institute of Nuclear 
Energy Research, Republic of China (ROC), 10:18326 
(®;TW) 

Primary Coolant Circuits 

Leak-before-break diagrams using simple plastic limit load 
criteria for pipes with circumferential cracks, 10:18425 
(RA;US) 

Some research in the field of leak before break criteria for 
piping, 10:18433 (RA;US) ; 

Theoretical analysis of unstable fracture in Type 304 stainless 
steel pipe with a circumferential part-through crack under 
tensile loading, 10:18420 (RA;US) 

Public Opinion 

Personal attitudes towards large-scale technologies. The 
perception of risks and benefits of electricity generation with 
uranium and coal, 10:18503 (R;NL) 

Radioactive Waste Management 
Available vendor training programs, 10:18372 (RA;US) 
Commonwealth Edison training program, 10:18373 (RA;US) 
Radioactive Waste Processing 

Design of a transportable asphalt solidification system for 
Duke Power Company, 10:18375 (RA;US) 

Monitoring lead VR systems, 10:18374 (RA;US) 

Reactor Cooling Systems 

Application of fracture mechanics leak-before-break analyses 

— against pipe rupture in SEP plants, 10:18437 
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Implicit safety margins in the ASME code acceptance criteria 
for flaws in austenitic piping, 10:18427 (RA;US) 
Leak rate measurements and detection systems, 10:18430 

(RA;US) 

Margins of safety based on circumferential cracked depth using 
the net-section collapse analysis, 10:18426 (RA;US) 
Proposed changes in intermediate pipe break criteria, 10:18440 

(RA;US) 

Some considerations in the application of fracture mechanics to 
delimit leak-before-break conditions in nuclear power plant 
piping, 10:18438 (RA;US) 

Reactor Licensing 

Licensee Event Report (LER) compilation for month of 
January 1985. Volume 4, No. 1, 10:18348 (R;US) 

Reactor Maintenance 

Characterization of the temporary radiation work force at US 
nuclear power plants, 10:18305 (R;US) 

Reactor Operation 

Licensed operating reactors. Status summary report, data as of 

December 31, 1984. Volume 9, No. 1, 10:18328 (R;US) 
Reactor Safety 

Research on advanced LWRS in the Institute of Nuclear 

Energy Research, Republic of China (ROC), 10:18326 


(R;TW) 

Safety Evaluation Report related to the operation of Byron 
Station, Units 1 and 2 (Dockets Nos. STN 50-454 and STN 
50-455). Supplement No. 6, 10:18418 (R;US) 

Risk Assessment 

Applications of foreign probabilistic safety assessment 
experience to the US Nuclear Regulatory process, 10:18471 
(R;US) 


NUCLEAR POWER STATIONS 


See NUCLEAR POWER PLANTS 


NUCLEAR SAFETY 


See RADIATION PROTECTION 


NUCLEAR STRUCTURE 
Meetings 


Assessment of the current status of basic nuclear data 
compilations, 10:19429 (R;US) 
Neutron-nucleus collisions: a probe of nuclear structure, 
10:19433 (B;US) 
Research 
Nuclear structure studies via neutron interactions. Pro 
report, July 1, 1984-June 30, 1985, 10:19449 (R;US) 


NUCLEAR WASTE POLICY ACTS 


Implementation of Nuclear Waste Policy Act for civilian high- 
level radioactive waste, 10:18014 (J;US) 


NUCLEAR WASTES 


See RADIOACTIVE WASTES 


NUCLEAR WEAPON TESTS 


See NUCLEAR EXPLOSIONS 


NUCLEI 


See also DEFORMED NUCLEI 
HEAVY NUCLEI 


HYPERNUCLEI 
ISOBARIC NUCLEI 
Bag Model 
Change of confinement scale in nuclei: Predictions for 
structure functions confront electroproduction data, 10:19395 
G;US) 


NUCLEIC ACIDS 


See also DNA 
RNA 


Biomolecular deposition on multiple field-emitter tips, 10:18725 
G;US) 


Preparation 
Biomolecular deposition on multiple field-emitter tips, 10:18725 
G;US) 


NUCLEON REACTIONS 


See also NEUTRON REACTIONS 
PROTON REACTIONS 


Historical Aspects 
Personal history of nucleon polarization experiments, 10:19546 
(R;US) 
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Scattering 
Personal history of nucleon polarization experiments, 10:19546 
(R;US) 
ES 


See also THYMIDINE 
Chemical Preparation 
Synthesis and biological activity of a boron-containing 
pyrimidine een 10:18837 (RA;US) ' 
Nuclear Magnetic Resonance 
Synthesis and biological activity cf a boron-containing 
pyrimidine nucleoside, 10:18837 (RA;US) 
NUCLEOTIDES 
See also NUCLEOSIDES 


Autoradiography 
Poly(ADP-ribose) and the response of cells to ionizing 
radiation, 10:19205 (J;US) 


Biosynthesis 
Do inhibitor studies demonstrate a role for poly(ADP-ribose) 
in DNA repair?, 10:19099 (J;US) 


Decomposition 
Modelling microbiological processes in soil systems, 10:19070 
(R;DK) 
Root Absorption 
Modelling ion uptake in agricultural crops, 10:19072 (R;DK) 
NUTRITION 
Environmental Effects 
Opportunistic reproduction by white-footed mice (Peromyscus 
leucopus) provided with supplemental food, 10:19064 (R;US) 


Oo 


OAK RIDGE NATIONAL LABORATORY 
See ORNL 
OAKS 
Taxonomy 
Pollen morphology and plant taxonomy of white oaks in 
eastern North America, 10:19065 (J;US) 


Plant Growth 
Capacity for acid-induced wall loosening as a factor in the 
control of Avena coleoptile cell elongation, 10:19243 (J;GB) 
OCCUPANTS 
Behavior 
Do users ruin design intentions?, 10:18202 (RA;US) 
Thermal effects resulting from occupant behavior and building 
operation, 10:18201 (RA;US) 
Temperature Effects 
Do users ruin design intentions?, 10:18202 (RA;US) 
Thermal effects from occupant behavior and building 
operation, 10:18201 (RA;US) 
OCEANOGRAPHY 
Research Programs 
Assessment of the Oceanographic Program of the Department 
of Energy, 10:18512 (R;US) 
OCONEE-1 REACTOR 
Oconee, South Carolina, USA 


Safety Systems 
Comparison of licensing activities for operating plants designed 
by Babcock and Wilcox, 10:18347 (R;US) 
Fuel Cycle 
Qualification of B and W Mark B fuel assembly for high 
burnup. Quarterly progress report, October 1978-December 
1978, 10:18335 (RUS) 
Fuel Rods 
Qualification of B and W Mark B fuel assembly for high 
burnup. Quarterly progress report, October 1978-December 
1978, nf0:18335 (Us) 


Licensing 
Comparison of licensing activities for operating plants designed 
by Babcock and Wilcox, 10:18347 (R;US) 
Reactor Protection Systems 
Comparison of licensing activities for operating plants designed 
by Babcock and Wilcox, 10:18347 (R;US) 


OCONEE-2 REACTOR 
Oconee, South Carolina, USA 


Engineered Safety Systems 
ison of li activities for operating plants designed 
by Babcock and Wilcox, 10:18347 (R;US) 
Reactor Licensing 
Comparison of licensing activities for operating plants designed 
by Babcock and Wilcox, 10:18347 (R;US) 
Reactor Protection Systems 
Comparison of licensing activities for operating plants designed 
by Babcock and Wilcox, 10:18347 (R;US) 


i i plants designed 
by Babcock and Wilcox, 10:18347 (R;US) 


Reactor 
ison of licensing activities for operating plants designed 
by Babcock and Wilcox, 10:18347 (R;US) 
Reactor Protection Systems 
Comparison of licensing activities for operating plants designed 
by Babcock and Wilcox, 10:18347 (R;US) 
OFF-GAS SYSTEMS 
Cyclonic combustor for low-heating value off-gas incineration, 
10:17928 (R;US) 
Air Filters 
a-spectrometric device equipped with semi-conductors for 
direct measurement of transuranium elements on large area 
filters, 10:18962 (R;DE;In German) 


Absorptive separation of NOsub(x) from dissolver off-gas, 
10:17965 (R;DE;In German) 
OFFICE BUILDINGS 


Aquifers 
Feasibility study solar energy and aquifer storage: for the space 
heating of an office building at Bunnik, 10:18234 (R;NL;In 
Dutch) 


Predicted impact of linear roof apertures on the energy 
performance of office buildings, 10:18191 (RA;US) 
Energy Consumption 
Predicted impact of linear roof apertures on the energy 
performance of office buildings, 10:18191 (RA;US) 
Lighting Systems 
Predicted impact of linear roof apertures on the energy 
performance of office buildings, 10:18191 (RA;US) 
Solar Collectors 
Feasibility study solar energy and aquifer storage: for the space 
heating of an office building at Bunnik, 10:18234 (R;NL;In 
Dutch) 
Total Energy Systems 
Feasibility study solar energy and aquifer storage: for the space 
heating of an office building at Bunnik, 10:18234 (R;NL;In 
Dutch) 
OFFSHORE OPERATIONS 
Taxes 
Taxation of off-shore activities in Denmark, 10:18534 (R;DK) 
OFFSHORE PLATFORMS 
Includes gravity or fixed, floating, and towed platforms. 
Insurance 


Insurance capacity to cover giant installations (The North 
Sea), 10:17919 (RA;NO) 
OFFSHORE SITES 
Energy Source Development 
Survey of the uses of radioactive materials in Louisiana's 
offshore waters, 10:18067 (R;US) 
Wind 
Wind statistics from Swedish kasun light houses, 10:18266 
(R;SE;In Swedish) 
OIL BURNERS 
Combustion Products 
Estimation of health effects of smokey effluents, 10:19220 
(R;NO;In Norwegian) 
Risk Assessment 
Estimation of health effects of smokey effluents, 10:19220 
(R;NO;In Norwegian) 





OIL FIELDS 
Comparative Evaluations 
OIL FIELDS 


Field evaluation - uncertainty in profitability due to uncertain 
oil price, 10:17915 (R;NO;In Norwegian) 


Analysis 
Field evaluation - uncertainty in profitability due to uncertain 


oil price, 10:17915 (R;NO;In Norwegian) 
in economical variables. Pt 1. The 


and the uncertainty i 
oectoreeh 10:17910 (R;NO;In Norwegian) 
rad evaluation - uncertainty in profitability due to uncertain 


oil price, 10:17915 is uNOw Norwegian) 
OIL POLLUTION CONTAINMENT 


Cost Benefit Analysis 
Cost/benefit analysis of Norwegian oil spill preparedness, 
10:17926 (R;NO) 


Decision 
analysis of Norwegian oil spill preparedness, 


Cost/benefit 
10:17926 (R;NO) 
Organizing 
Cost/benefit analysis of Norwegian oil spill preparedness, 


Determination of the major elements and trace metals t 
in bitumen from several tar sand deposits, 10:17952 (R;US) 
OIL SHALE INDUSTRY 


shale exploitation and the aquatic environment: 
the critical issues, 10:17955 (J;GB) 
OIL SHALE MINING 


Computerized Simulation 
Development of a predictive capability for oil shale 
rubblization: Result of recent cratering experiments, 10:17944 
G;US) 
The role of computer simulation in oil shale blasting, 10:17943 
G;US) 


Explosive Fracturing 
Development of a predictive capability for oil shale 
ee 10:17944 
TI roe of computer smaation in ol shale basting, 10:17943 
Fire Hazards 


ion hazards of oil shale dusts: Limits, pressures, and 
ignitability, 10:17945 (J;US) 
OIL SHALE WASTE WATER 
See OIL SHALES 
WASTE WATER 
OIL SHALES 
See also BLACK SHALES 


Fracturing 
Simulation of rock fracture with the 3-D SHALE code, 
10:17942 (R;US) 
Summary of the oil shale fragmentation 
Points Mine, Colorado, 10:17949 (J;US) 


Investigation for attaining the optimal yield of oil shale by 
— 


Hydrogenation 
Investigation for attaining the optimal yield of oil shale by 
integrating high temperature reactors, 10:17948 (R;DE;In 

In-Situ : 


Retorting 
ee 


at Anvil 
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Summary of the oil shale tation program at Anvil 
Points Mine, Colorado, 10:17949 (J;US) 
Modified In-Situ Processes 
Combustion of oil shale at low void volumes, 
10:17947 (R;US) 
Quantitative Chemical Analysis 
Steam distillation, solvent extraction, and ion exchange for 
polar organics in shale process waters, 10:18777 
G;US) 


OIL WELLS 
Steam Injection 
Effect of annulus water on the wellbore heat loss from a steam 
injection well with insulated tubing, 10:17906 (R;US) 
Well Drilling 
Effect of oil and gas well drilling fluids on shallow 
groundwater in western North Dakota, 10:17925 (R;US) 
OILS 


See also ESSENTIAL OILS 
FUEL OILS 
INSULATING OILS 
MINERAL OILS 


Chemical Composition 
Chemical and biological evaluation of oils and tars produced 
under varying coal devolatilization conditions, 10:17870 
(R;US) 
OKG-2 REACTOR 
Reactor Cooling Systems 
Deaeration studies in Sweden, 10:18320 (RA;US) 
OLIGONUCLEOTIDES 
See NUCLEOTIDES 
OMEGA FACILITY 
X-Ray Spectrometers 
Two-channel, elliptical analyzer spectrograph for absolute, 
time-resolving/time-integrating of pulsed x-ray 
sources in the 100-10,000 eV region, 10:19551 (RA;US) 
ONCOGENIC TRANSFORMATIONS 
Inhibition 
In vitro modulation of oncogenesis and differentiation by 
retinoids and tumor promoters, 10:19212 (J;US) 
Radioinduction 
In vitro modulation of oncogenesis and differentiation by 
retinoids and tumor promoters, 10:19212 (J; US) 
Poly(ADP-ribose) and the response of cells to ionizing 
radiation, 10:19205 (J; US) 
Possible error-prone repair of neoplastic transformation 
induced by fission-spectrum neutrons, 10:19219 (J;GB) 
ON-LINE COMPUTERS 
See COMPUTERS 
ON-LINE MEASUREMENT SYSTEMS 
Performance Testing 
On-line coal analysis, 10:17852 (RA;US) 
OPERATION (REACTOR) 
See REACTOR OPERATION 
ORANGE-TYPE SPECTROMETERS 
See FLAT MAGNETIC SPECTROMETERS 
OREGON 
Insolation 
Insolation measurements in Oregon. Solar Energy 
Meteorological Research and Training Site - Region 5, 
10:18088 (R;US) 
Solar Radiation 
Solar Energy Meteorological Research and Training Site - 
Region 5. Final report, 10:18089 (R;US) 
ORGANIC ACIDS 
Excluding NUCLEIC ACIDS and NUCLEOTIDES. 
See also CARBOXYLIC ACIDS 


Incorporation of oxygen into abscisic acid and phaseic acid for 
molecular oxygen, 10:19112 (J;US) 
Accumulation 


Biological 
Incorporation of oxygen into abscisic acid and phaseic acid for 
molecular oxygen, 10:19112 (J;US) 
Distillation 
Steam distillation, solvent extraction, and ion exchange for 
polar organics in shale process waters, 10:18777 
G;USs) 
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Gas Chromatography 
Steam distillation, solvent extraction, and ion exchange for 
oun polar organics in shale process waters, 10:18777 


Ton Exchange 

Steam distillation, solvent extraction, and ion exchange for 
determining polar organics in shale process waters, 10:18777 
(J;US) 


Spectroscopy 
Steam distillation, solvent extraction, and ion exchange for 
determining polar organics in shale process waters, 10:18777 
G;US) 
Solvent 


Extraction 
Steam distillation, solvent extraction, and ion exchange for 
ining polar organics in shale process waters, 10:18777 
G;US) 


ORGANIC BORON COMPOUNDS 
Chemical Preparation 
Synthesis and biological activity of a boron-containing 
pyrimidine nucleoside, 10:18837 (RA;US) 
Neutron Capture Therapy 
Evaluation of necessary conditions for neutron 
using boronated antibodies, 10:19151 (RA;US) 
Nuclear Magnetic Resonance 
Synthesis and biological activity of a boron-containing 
pyrimidine nucleoside, 10:18837 (RA;US) 
Radioactivation 


Evaluation of necessary conditions for neutron capture therapy 

using boronated antibodies, 10:19151 (RA;US) 
Uptake 

Enhancement of tumor dose via neutron beam filtration and 
dose rate, and the effects of these parameters on minimum 
boron content, 10:19513 (RA;US) 

ORGANIC COMPOUNDS 
See also AMINES 


of 


subsurface transport 
organic chemicals, 10:19085 (R;US) 
‘ganic aca for subsurface transport 
ee 10:19068 (R;US) 


Selection of organic chemicals for subsurface transport 
research, 10:19068 (R;US) 
Infrared Spectra 
Number of samples and wavelengths required for the training 
set in near-infrared reflectance spectroscopy, 10:18772 (J;US) 
ORGANIC HALOGEN COMPOUNDS 
Rankine Cycle 
Organic Rankine Cycle technology-prospects (Denmark), 
10:18899 (RA;DK;In Danish) 
ORGANIC NITROGEN COMPOUNDS 
Excluding PROTEINS, AMINES, ALKALOIDS, AMINO 
ACIDS, NUCLEIC ACIDS, and NUCLEOTIDES. 
See also AZAARENES 
AZIDO COMPOUNDS 
MELANIN 


NITRILES 
NITRO COMPOUNDS 
PORPHYRINS 


Reduction 
catalytic hydrogenation. 2. Selective reduction 
of polynuclear heteroaromatic compounds catalyzed by 
chlorotris(triphenylphosphine)rhodium(]), 10:17843 (J;US) 


OSMIUM ISOTOPES 
Interacting Boson Modei 


Synthesis 
Formation of hydantoins in gasifier condensate water (5,5- 
dimethyl hydantoin synthesis by reaction of acetone 
cyanohydrin with excess ammonium carbonate), 10:17808 


(R;US) 
ORGANIC OXYGEN COMPOUNDS 
Excluding HYDROXY COMPOUNDS, CARBONIC ACID 
DERIVATIVES, LIPIDS, STEROIDS, 
CARBOHYDRATES, ORGANIC ACIDS, ALDEHYDES, 
KETONES and ESTERS. 
See also 


Photolysis 
Carbonyl ylides photogenerated from isomeric stilbene oxides. 
Temperature dependence of decay kinetics, 10:18829 (J;US) 
ORGANIC SOLVENTS 
Transfer 
Determination of hydrogen donating properties of coal 
liquefaction process solvents, 10:17838 (R;US) 


Determination of hydrogen donating properties of coal 
liquefaction process solvents, 10:17838 (R;US) 
ORGANIC SULFUR COMPOUNDS 
See also METHIONINE 
POLYCYCLIC SULFUR HETEROCYCLES 
SULFONIC ACID ESTERS 
THIOLS 
THIONAPHTHENES 
THIOPHENE 
Effects 
Termination of DNA synthesis in vitro at sites but not 
at ethyl adducts of the template, 10:19253 (J;NL) 
Mutagen Screening 
Mutagenicity and cytotoxicity of dimethyl and monomethyl 
sulfates in the CHO/HGPRT system, 10:19251 (J;US) 
Toxicity 
Mutagenicity and of dimethyl and monomethy]l 
sulfates in the CHO/HGPRT system, 10:19251 (J;US) 
ORGANOMETALLIC COMPOUNDS 
For compounds of metals and semimetals with organic 
compounds, but only when the metal or semimetal is directly 
bound to carbon. 
Electronic Structure 
Electronic structure of the porphyrin ring in an 
electrostatically bound 7-7 complex: methyl 
metallouroporphyrin complexes, 10:18809 (J;US) 


Luminescence and i of surfactant 
yrin assemblies on solid supports, 10:18826 
(J;US) 
Redox 


Reactions 
Redox behavior of Cu(II) complexes of 8-polyketonates; two- 
electron transfer in binuclear 1,3,5-triketonates and related 
ligands, 10:18817 (BA;US) 
ORNL 
Radioactive Waste Disposal 
Recent hydrofracture operations 
Laboratory, 10:17986 (R;US) 
Reactor Materials 
Fusion program research materials inventory, 10:19608 
(RA;US) 
OSCILLATORS 
‘See also HARMONIC OSCILLATORS 
Fluctuations 
a driven quantum oscillator, 10:19538 (J;US) 
Time Dependence 
Action-angle variables and fluctuation-dissipation 
a driven quantum oscillator, 10:19538 (J;US) 
OSKARSHAMN-2 REACTOR 
See OKG-2 REACTOR 
OSMIUM ISOTOPES 
E2-Transitions 
Recalculation of the O(6) -> rotor transition in the IBA for 
the Pt-Os nuclei. Addendum, 10:19478 (J;NL) 
Interacting Boson Model 
Recalculation of the O(6) -> rotor transition in the IBA for 
the Pt-Os nuclei. Addendum, 10:19478 (J;NL) 


at Oak Ridge National 





Rotational States 
Recalculation of the O(6) -> rotor transition in the IBA for 
the Pt-Os nuclei. Addendum, 10:19478 (J;NL) 


gh crane cranay romero thy! al ig 
Knobs steeply dipping bed underground coal gasification 
(SDB-UCG) site, Rawlins, Wyoming, 10:17809 (R;US) 
Veena een ae nee ee 


Knobs steeply di coal gasification 
(SDB-UCG) site, aie Wyoming, 10:17809 (R;US) 


Overburden characterization and post-burn study of the North 
Knobs steeply dipping bed underground coal 
(SDB-UCG) site, Rawlins, Wyoming, 10:17809 (R;US) 


Overburden characterization and post-burn study of the North 
Knobs steeply dipping bed underground coal 
(SDB-UCG) site, Rawlins, Wyoming, 10:17809 (R;US) 


Chemical Properties 
ee et ee eee 
dehydrogenase from Clostridium thermoaceticum, and 
tungsten-selenium-iron protein, 10:19120 (J;US) 

Emission Spectra 
Purification and properties of NADP-dependent formate 


dehydrogenase from thermoaceticum, 
tungsten-selenium-iron protein, 10:19120 (J;US) 
Enzyme Activity 
Natural variation in the expression of cytochrome P-450 and 
dimethyinitrosamine demethylase in Drosophila, 10:19102 
G;UsS) 
Primary structure of the Escherichia coli ribonucleoside 
diphosphate reductase operon, 10:19106 (J;US) 
Purification and properties of NADP-dependent formate 


Clostridium thermoaceticum, 
tungsten-selenium-iron protein, 10:19120 (J;US) 
OXIRANS 
See EPOXIDES 
OXYGEN 


Absorption Spectra 
Oxygen cross sections in the 
and between 206 and 327 k, 10:19343 (J;US) 
Activation Analysis 
Activation analysis with *He ions for the determination of 
oxygen and carbon, 10:18753 (RA;DE;In German) 
Measurement of oxygen contamination in titanium alloy ingots 
by fast neutron activation analysis, 10:18740 (R;US) 
Neutron activation analysis of titanium with oxygen 
contamination, 10:18741 (R;US) 


More than one monolayer adsorption of oxygen on the W(112) 
surface, 10:18669 (J;US) 

Work function study of oxygen adsorption on Pt(111) 
and Pt(100), 10:18792 (J;US) 

Reaction Kinetics 

Chemical behavior of SO;~ and SO;~ radicals in 

solutions (Pulsed irradiation), 10:18830 (J;US) 
Chemical Reactions 
ry reactions in fluidized coal combustion, 10:17887 


Surface electronic properties study of catalytic effectiveness 
ac ee 
Electronic Structure 


continuum 


K-shell i of solid Nz, CO, NO, Os, and N20, 
10:18733 (J;US) 
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Excitation 
K-shell 
10:18733 (J;US) 
Excited States 
Energy transformation in molecular electronic systems. 
Progress report, 10:18805 (R;US) 
Photoelectron Spectroscopy 
K-shell photoexcitation of solid Nz, CO, NO, Oz, and N2O, 
10:18733 (J;US) 
Quantitative Chemical Analysis 
Determination of the major elements and trace metals present 
in bitumen from several tar sand deposits, 10:17952 (R;US) 
NDE (nondestructive evaluation) of oxygen contaminated 
titanium alloys and weldments, 10:18739 (R;US) 
Radiosensitivity Effects 
Sensitization of cells to radiation by oxygen: a brief history, 
10:19218 (BA;US) 
Ultraviolet Spectra 
Oxygen absorption cross sections in the 
and between 206 and 327 k, 10:19343 (J;US) 
X-Ray Spectra 
Measurement of the characteristic x ray of oxygen and other 
ultrasoft x rays using mercuric iodide detectors, 10:19330 


of solid Na, co, NO, On, and N,O, 


continuum 


Experiments with light ions at the CERN Super Proton 
Synchrotron, 10:18934 (R;US) 
Rutherford Scattering 
Heavy ion Rutherford Backscattering Spectrometry (HIRBS) 
for the near surface characterization of electronic materials, 
10:18722 (R;US) 
OXYGEN 16 REACTIONS 
Particle Production 
Final-state interactions between noncompound light 
for ?*Q—induced reactions on '*7Au at E/A = 25 MeV, 
10:19477 (J;US) 
OXYGEN 16 TARGET 
Compound-Nucleus Reactions 
Spin distributions in heavy ion fusion at and below the 
Coulomb barrier, 10:19467 (R;US) 
Fusion Reactions 
Spin distributions in heavy ion fusion at and below the 
Coulomb barrier, 10:19467 (R;US) 
Magnesium 24 Reactions 
Entrance channel dependence of back angle yields: orbiting in 
%Mg-+'*O reaction, 10:19440 (R;US) 
Uranium 238 Reactions 
Quasi fission - the mass drift mode in heavy ion reactions, 
10:19441 (R;DE) 
OXYGEN 18 REACTIONS 
Breakup Reactions 
Study of heavy ion reactions at 84 MeV/u, 10:19447 
(RA;DE;In German) 
OXYGEN COMPOUNDS 
See also ALUMINATES 
BORATES 
CARBONATES 
MOLYBDATES 
SULFATES 
WATER 
Biology 
Some reflections on oxygen and oxy-radicals in chemistry and 
biology, 10:19217 (BA;US) 
Photochemistry 
Photosensitization of biomolecules in vivo, 10:19257 (BA;US) 
Toxicity 
Some reflections on oxygen and oxy-radicals in chemistry and 
biology, 10:19217 (BA;US) 
OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OXYGEN HYDRIDES 
See WATER 
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OXYGEN IONS 
Collisions 


Konvoi electron emission from the collision of slow atomic 
and molecular heavy ions with solids, 10:19314 (RA;DE;In 
German) 

Electron Capture 

Shape of the electron capture to the continuum cusps for H, 
He, and He in the velocity range 6.3—18.0 a.u., 
10:19337 (J;US) 

Ton-Atom Collisions 

Shape of the electron capture to the continuum cusps for H, 
He, and He in the velocity range 6.3—18.0 a.u., 
10:19337 (J;US) 

‘GENASES 


affieity labeling 
[(Bromoacetyl)amino]pentitol 1 ‘stohenaela 10:19124 
G;US) 


See FORMALDEHYDE 
OZONE 
Effects 

Environmental effects research. Environmental Research 
Division annual report, January-December 1983. Part 3, 
10:19224 (R;US) 

Chemical Reaction Kinetics 

Research and development for advanced combined NO/sub 
x//SO, removal systems. Technical progress report, 
10:17864 (R;US) 


Laser induced chemical reactions and laser-collision processes. 
Technical progress report, 10:18819 (R;US) 


P 


P INVARIANCE 
Violations 
Symmetry violation in nuclear reactions, 10:19401 (R;US) 
P REACTOR 
Environmental Effects 
Influence of P-Reactor operation on the aquatic ecology of Par 
Pond: a literature review, 10:19093 (R;US) 
PACIFIC NORTHWEST LABORATORIES 
See BATTELLE PACIFIC NORTHWEST LABORATORIES 
PACKAGING 
Recommendations 
Technical criteria and guidelines for single containment of 
plutonivm-bearing solids for transportation, 10:17970 (R;US) 
PACKED 
Heat Transfer 
Coefficients of heat and mass transfer in a packed bed suitable 
for solar ion of aqueous lithium chloride solutions, 
10:18243 (J;US) 
Transfer 


Coefficients of heat and mass transfer in a packed bed suitable 
for solar regeneration of aqueous lithium chloride solutions, 
10:18243 (J;US) 

PAH 
See POLYCYCLIC AROMATIC HYDROCARBONS 
PAKISTAN (EAST) 
See BANGLADESH 
PALLADIUM 
Catalytic Effects 

Preparation and evaluation of advanced electrocatalysts for 

phosphoric acid fuel cells. Final report, 10:18546 (R;US) 
PALLADIUM COMPLEXES 
Electronic Structure 

Electronic structure of the porphyrin ring in an 
electrostatically bound 7-7 complex: methylviologen- 
metallouroporphyrin complexes, 10:18809 (J;US) 


PALO DURO BASIN 
Geology 


Geohydrology surrounding a potential high level nuclear waste 
repository in the Palo Duro Basin, Texas, 10:18044 (BA;US) 


Hydrology 
Geohydrology surrounding a potential high level nuclear waste 
repository in the Palo Duro Basin, Texas, 10:18044 (BA;US) 


-making 
10:18601 ance Norwegian) 
Consumption 


-making machines’ energy efficiency. Main report, 
10:18601 (R;NO;In Noevepin 
Efficiency 


Paper-making machines’ energy efficiency. Main report, 
10:18601 (R;NO;In Sheweread 
Exchangers 


Heat 
-making machines’ energy efficiency. Main report, 
10:18601 (R;NO;In Norwegian) 


Heat Pumps 
Paper-making machines’ energy efficiency. Main report, 
10:18601 (R;NO;In Norwegian) 
Systems 


Ventilation 
Paper-making machines’ energy efficiency. Main report, 
10:18601 (R;NO;In Norwegian) 
PARABANIC ACID 
See ORGANIC OXYGEN COMPOUNDS 
PARABOLIC DISH COLLECTORS 
Chemical Heat Pipes 
Performance and cost of energy transport and storage systems 
for dish applications using reversible chemical reactions, 
10:18177 (R;US) 
Thermochemical Heat Storage 
Performance and cost of energy transport and storage systems 
for dish using reversible chemical reactions, 
10:18177 (R;US) 
PARABOLIC POINT COLLECTORS 
See PARABOLIC DISH COLLECTORS 
PARADOX BASIN 


Geology 
Geohydrology surrounding a potential el nuclear waste 
repository in the Paradox Basin, Utah, 10:18042 (BA;US) 


Hydrology 

Geohydrology surrounding a potential high-level nuclear waste 
repository in the Paradox Benin, | Utah, 10:18042 (BA;US) 

Socio-Economic Factors 

Socioeconomic data base report for the Paradox Basin, Utah, 
10:17978 (R;US) 
PARAGENES 
See PLASMIDS 


heating of electrons, 10:19580 (J; US) 
PARITY NONCONSERVATION 
See P INVARIANCE 
PARKS 
See RECREATIONAL AREAS 
PARTIAL DIFFERENTIAL EQUATIONS 
See also POISSON EQUATION 
Asymptotic Solutions 
Exponential convergence for nonlinear diffusion problems with 
positive lateral boundary conditions, 10:19544 (J;US) 


Exponential convergence for nonlinear diffusion problems with 
positive lateral boundary conditions, 10:19544 (J;US) 
PARTICLE MODELS 
See also DIFFRACTION MODELS 
SIGMA 


MODEL 
UNIFIED GAUGE MODELS 
Supersymmetry 
Light fermion mass hierarchies in supersymmetric models, 
10:19415 (R;US) 
PARTICLE PRODUCTION 
Limiting 
W and Q? of fragmentation functions as measured 
in leptoproduction, 10:19393 (R;DE) 





TES 
Prior to September 1981, this concept was indexed to 
PARTICLES and AEROSOLS. 


Study of deposition control using transpiration. Technical 
progress report, February 1985, 10:18872 (R;US) 


Sampling/classification of gasifier particulates, 10:17819 
(RA;US) 
PARTONS 


Fragmentation 
Test of models for three-jet 


parton fragmentation by means of 
events in e* e~ annihilation at Vs-bar = 29 GeV, 10:19382 
G;US) 
Structure 


Functions 
Mensering structure feactions st SSC energies, 10:19368 


Design 
How to solve materials and design problems in solar heating 
and cooling, 10:18246 (B;US) 
Performance 
International Energy Agency Solar Heating and Cooling 
Programme: Task VIII, passive and hybrid solar low energy 
Me ag + grate I 
guidelines and evaluation criteria for 


solar design 
 yelton 10:18211 (RA;US) 


Performance Testing 
Multifunction Wail System for with solar heating 
and ground cooling. Final technical report, 10:18226 (R;US) 
Results from the NBS Passive Test Building: a status report, 
10:18193 (RA;US) 
‘echnology 


Transfer 
Laboratory approach to technology transfer: the passive solar 
Se eee 10:18210 (RA;US) 
Passive solar guidelines and evaluation criteria for 
builders, 10:18211 (RA;US) 
Transfer of passive research and results to 
Se en ry. | 10:18209 (RA;US) 
PASSIVE SOLAR HEATING SYSTEMS 
See also ROOF PONDS 
TROMBE WALLS 


Computerized Simulation 
Research on integrated solar heating and cooling systems for 
passive and hybrid solar low energy buildings. Final report, 
10:18229 (R;US) 


Data Acquisition 
Status of the Class A performance evaluation program, 
10:18192 (RA;US) 
Demonstration Programs 
—_" 10:18566 


Development of an evaluation methodology for passive solar 
design tools, 10:18206 (RA;US) 

How to solve materials and design problems in solar heating 
and cooling, 10:18246 (B;US) 

Multi-family update to the passive solar construction 
handbook, 10:18207 (RA;US) 

ee ankaeies dae ee 
passive and hybrid solar low energy buildings. Final report, 
10:18229 (R;US) 

Survey of design tools for passive and hybrid low energy 
buildings, 10:18205 (RA;US) 


Evaluation 
Thermal effects resulting from occupant behavior and building 
operation, 10:18201 (RA;US) 
Heat Transfer 
Vapor-phase heat-transport system, 10:18220 (RA;US) 
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Installation 
Multi-family update to the passive solar construction 
handbook, 10:18207 (RA;US) 
Investment 
Investment in passive solar features in buildings: a survey of 
developers and investors, 10:18092 (R;US) 
Latent Heat Storage 
Phase change materials for use in passive and hybrid solar 
heating and cooling systems, 10:18223 (RA;US) 
Solid state phase change materials for thermal energy storage 
in passive solar heated buildings, 10:18222 (RA;US) 
Materials 
Status report of passive components research projects, 
10:18221 (RA;US) 
Performance 
Cooling-load implications for residential passive solar heating 
systems, 10:18185 (RA;US) 
Correction factor to f-chart of active solar fraction 
in active-passive heating systems, 10:18186 (RA;US) 
Development of an industry-based residential thermal 
performance evaluation program, 10:18197 (RA;US) 
Do users ruin design intentions?, 10:18202 en. 
DOE Passive Solar Commercial Buildings Program 
preliminary results of performance qvebeation, 10% 10:18199 
(RA;US) 
Field instrumentation for the passive solar commercial 
buildings monitoring program, 10:18200 (RA;US) 
International Energy Agency Solar Heating and Cooling 
Programme: Task VIII, passive and hybrid solar low energy 
eee 10:18198 (RA;US) 
of 50 passive solar residences in the 
US, 10: 10:18196 (RA;US) 
Parameter estimation and infiltration tests at the REPEAT 
facility, 10:18194 (RA;US) 
Passive solar manufactured buildings development and analysis, 
10:18195 (RA;US) 
Passive solar guidelines 
builders, 10:18211 (RA;US) 
Performance highlights of BERD programs, 
10:18204 (RA;US) 
Status of the Class A performance evaluation program, 
10:18192 (RA;US) 
Whole building performance monitoring: measurements on 
baseline buildings, 10:18203 (RA;US) 
Performance Testing 
Multifunction Wall System for application with solar heating 
and ground cooling. Final technical report, 10:18226 (R;US) 
Research on integrated solar heating and cooling systems for 
passive and hybrid solar low energy buildings. Final report, 
10:18229 (R;US) 
Results from the NBS Passive Test Building: a status report, 
10:18193 (RA;US) 
Research Programs 
Status report of passive components research projects, 
10:18221 (RA;US) 
Reviews 
Overview of roof pond systems, 10:18208 (RA;US) 
Technology Assessment 
integration of photovoltaics and passive solar, 
10:18188 (RA;US) 
Technology Transfer 
Laboratory approach to technology transfer: the passive solar 
cooling system concept example, 10:18210 (RA;US) 
Passive solar design guidelines and evaluation criteria for 
builders, 10:18211 (RA;US) 
Transfer of passive research and development results to 
industry and the user community, 10:18209 (RA;US) 
PASSIVE SOLAR WATER HEATERS 
Wood Burning Appliances 
[Use of rainwater and greywater and hybrid passive/wood fire 
water heating]. Final report, 10:18228 (R;US) 


and evaluation criteria for 


See CHLORINATED AROMATIC HYDROCARBONS 
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PDX DEVICES 
Ionization Chambers 
Gridded ionization chamber for detection of x-ray wave 
activity in tokamak plasmas, 10:19577 (J;US) 
PEA PLANT 


See PISUM 
PEAT 


Combustion 
Utilization of residues from firing with biofuels, 10:17868 
(R;SE;In Swedish) 


Drying of peat and biofuels. T: economy and 
development needs, 10:18130 (R;SE;In Swedish) 


After peat mining - a preliminary study, 10:17874 (R;SE;In 
Swedish) 


Production 
Follow-up of the operation and studies of the production of 
peat 1983, 10:17840 (R;SE;In Swedish) 
Systems analysis - production of peat for energy. Final report 
stage 1, 10:17902 (R;SE;In Swedish) 


Pyrolysis of New Zealand coal, lignite and peat, 10:17833 
(R;NZ) 


Systems Analysis 
Systems analysis - production of peat for energy. Final report 
stage 1, 10:17902 (R;SE;In Swedish) 


Transport 
Follow-up of the ion and studies of the production of 
peat 1983, 10:17840 (R;SE;In Swedish) 
Transport roads on peat - a methods study. Report 1: 
studies of stabilization products, 10:17873 
(R;SE;In Swedish) 
(FUEL) 


See FUEL PELLETS 


Compact Penning ion source with radial extraction, 10:18930 
(RA;DE;In German) 

Permanent-magnet Penning ion source with axial extraction, 
10:18931 (ADEIn German) 
‘ANE 


Detailed chemical kinetic study of the effect of molecular 
structure on autoignition of fuel-air mixtures, 10:18617 
(R;US) 

PEOPLE 
See HUMAN POPULATIONS 
PEP STORAGE RINGS 
Accelerator 


Facilities 
MAC calorimeters and applications, 10:18940 (RA;US) 
Drift Chambers 
Energy loss measurements in the PEP TPC, 10:18984 (RA;US) 
Mark II secondary vertex detector, 10:18974 (RA;US) 
Tracking with the PEP-4 TPC, 10:18976 (RA;US) 
Shower Counters 
MAC calorimeters and applications, 10:18940 (RA;US) 
Spark Chambers 
Results from the SLAC PSC development program, 10:18993 


Spectroscopy 
pyres rey coven fen ye tenia 
second indicator enzyme. I. Elastase determination using 
peroxidase-labeled elastin, 10:19127 (J;US) 
PEPTIDES 
Purification 
Isolation and sequencing of an active-site peptide from 
Rhodospirillum rubrum 
carboxylase/oxygenase after affinity labeling with 2- 
{(romoacetyl)amino]pentitol 1,5-bisphosphate, 10:19124 
G;US) 
Structural Chemical Analysis 
Isolation and sequencing of an active-site peptide from 
Rhodospirillum rubrum ribulosebisphosphate 
carboxylase/oxygenase after affinity labeling with 2- 


Molecular Weight 


[Gromoacetyl)amino}pentitol 1,5-bisphosphate, 10:19124 
G;US) 


See INORGANIC ION EXCHANGERS 
PEROXIDASES 
Code number 1.11 


Spectroscopy 
eae ee eee 
second indicator enzyme. I. Elastase determination using 
saathlntiiieded dette, iauees G;US) 

PEROXY RADICALS 

Chemical Reactions 
Pulse radiolysis study of the kinetics and mechanisms of the 
reactions between manganese(II) complexes and HO2/O.~ 
BS ter me hen 10:18796 


Reaiiiinlcbanisaaitntiente: acentmasitice 
endeavor. For studies on individuals in a group see also MAN. 
See also DIAL PAINTERS 
Radiation Doses 
Characterization of the temporary radiation 
nuclear power plants, 10:18305 (R;US) 


Characterization of the temporary radiation 
nuclear power plants, 10:18305 (R;US) 
PETRA STORAGE RING 
Beam Bunching 
Longitudinal and transverse wake fields in flat vacuum 
chambers, 10:18944 (R;DE) 
Cherenkov Counters 
Sain cena cat Be teemeientn Dp TA80S 
Cerenkov counters, 10:18989 (RA;US) 
Drift Chambers 
Particle identification by dE/dx measurement in JADE, 
10:18982 (RA;US) 
FEEDSTOCKS 
See CHEMICAL FEEDSTOCKS 
PETROLEUM 
Limited to crude oil; see also COAL LIQUIDS, SHALE OIL, 
ete. 


work force at US 


work force at US 


Carcinogen Screening 
Comparison of in vivo carcinogenesis and in vitro genotoxicity 
of complex hydrocarbon mixtures, 10:19229 (R;US) 
Energy Consumption 


Monthly Energy Review, November 1984, 10:18545 (R;US) 
Exports 

Indonesia: energy outlook, 10:18499 (R;GB) 

Monthly Energy Review, November 1984, 10:18545 (R;US) 

Petroleum Supply Monthly, December 1984, 10:17923 (R;US) 


World energy outlook to 2020, 10:18501 (R;GB) 
Global Aspects 
Uncertainty in economical petroleum variables. Pt 2. The 
uncertainty of the development tendency and level of 
instability of the oil price, 10:17911 (R;NO;In Norwegian) 
Hydrogenation 
Combined processing of coal and heavy resids. Progress 
report, October 16, 1984-January 15, 1985, 10:17830 (R;US) 
Coprocessing of coal and heavy petroleum crudes and residua: 
a solvent evaluation and a parametric study, 10:17800 (R;US) 
Imports 
Monthly Energy Review, November 1984, 10:18545 (R;US) 
Petroleum Supply Monthly, December 1984, 10:17923 (R;US) 
Inventories 
Strategic Petroleum Reserve quarterly report, October 1- 
December 31, 1984, 10:17929 (R;US) 
Market 
Uncertainty in economical variables. Pt 2. The 
uncertainty of the development tendency and level of 
instability of the oil price, 10:17911 (R;NO;In Norwegian) 
Molecular Weight 
Combined processing of coal and heavy resids. Progress 
report, October 16, 1984-January 15, 1985, 10:17830 (R;US) 





PETROLEUM 
Mutagen Screening 


Comparison of in vivo carcinogenesis and in vitro geno 
of complex hydrocarbon mixtures, 10:19229 (R;US) 


Field evaluation - uncertainty in profitability due to uncertain 
oil price, 10:17915 (R;NO;In Norwegian) 

Uncertainty in economical variables. Pt 1. The 
seen See Se oer 3 een chee, 

prices and the uncertainty in economical petroleum variables 
(Norway), 10:17910 (R.NO,In Norwegian) 
Uncertainty in economical petroleum variables. Pt 2. The 
uncertainty of the development tendency and level of 
instability of the oil price, 10:17911 (R;NO;In Norwegian) 

Production 

Monthly Energy Review, November 1984, 10:18545 (R;US) 
Petroleum Supply Monthly, December 1984, 10:17923 (R;US) 
Uncertainty in economical petroleum variables. Pt 1. The 
sr ceaeae ctamiaar to cohen eames eeaeaah 

and the uncertainty in economical petroleum variables 

(Norway), 10:17910 (R;NO;In Norwegian) 


Field evaluation - uncertainty in profitability due to uncertain 
oil price, 10:17915 (R;NO;In Norwegian) 


Molecular characterization and profile identifications of 
vanadyl compounds in heavy crude petroleums by liquid 
chromatography/graphite furnace atomic absorption 
spectrometry, 10:18779 (J;US) 

Quantitative Chemical 

Capillary column gas chromatography of sulfur heterocycles in 
heavy oils and tars using a biphenylpolysiloxane stationary 
phase, 10:18771 (J;US) 

Molecular characterization and profile identifications of 
vanadyl compounds in heavy crude petroleums by liquid 
chromatography/graphite furnace atomic absorption 
— 10:18779 (J;US) 

Rate Structure 

Farmers Union II: Sisyphus starts up the hill again, 10:17927 

G;US) 


Assessment of undiscovered conventionally recoverable 
petroleum resources of Indonesia, 10:17905 (R;US) 
Solvent Properties 
Coprocessing of coal and heavy petroleum crudes and residua: 
a solvent evaluation and a parametric study, 10:17800 (R;US) 


Petroleum Supply Monthly, December 1984, 10:17923 (R;US) 
Structural Chemical Analysis 
Combined processing of coal and heavy resids. Progress 
report, October 16, 1984-January 15, 1985, 10:17830 (R;US) 
Underground Storage 
Strategic Petroleum Reserve quarterly 
December 31, 1984, 10:17929 (R;US) 
PETROLEUM COKE 
See COKE 
PETROLEUM PRODUCTS 
PETROLEUM DEPOSITS 
See also OIL FIELDS 
Petroleum Geology 
Assessment of undiscovered conventionally recoverable 
petroleum resources of Indonesia, 10:17905 (R;US) 
Resource Assessment 
Assessment of undiscovered conventionally recoverable 
resources of Indonesia, 10:17905 (R;US) 


report, October 1- 


Petroleum Supply Monthly, December 1984, 10:17923 (R;US) 
Petroleum Supply Monthly, December 1984, 10:17923 (R;US) 
Petroleum Supply Monthly, December 1984, 10:17923 (R;US) 


Petroleum Supply Monthly, December 1984, 10:17923 (R;US) 
PETROLEUM INDUSTRY 
Economic Analysis 
How far can we afford to reduce risk (An analysis of the 
petroleum industry in Norway), 10:17921 (RA;NO) 
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Uncertainty in economical petroleum variables. Pt 1. The 
connection between the uncertainty in production, cost and 
prices and the uncertainty in economical petroleum variables 
(Norway), 10:17910 (R;NO;In Norwegian) 

Economic Impact 

Design of governmental policies for oil production rates and 
oil income spending. A long-term perspective (Norway), 
10:17909 (R;NO) 

Economic Policy 


Petroleum taxes and resource of petroleum 


Joitati 
reservoirs (Norway), 10:17914 (R;NO;In Norwegian) 


Forecasting 
Uncertainty in economical petroleum variables. Pt 1. The 
connection between the uncertainty in production, cost and 
prices and the uncertainty in economical petroleum variables 
(Norway), 10:17910 (R;NO;In Norwegian) 
Government Policies 
Design of governmental policies for oil production rates and 
oil income spending. A long-term perspective (Norway), 
10:17909 (R;NO) 
Hazards 
How far can we afford to reduce risk (An analysis of the 
petroleum industry in Norway), 10:17921 (RA;NO) 


Insurance capacity to cover giant installations (The North 
Sea), 10:17919 (RA;NO) 

Petroleum risks. Economic risk aspects of Norwegian oil 
activity, 10:17916 (R;NO) 


Management 

How can a small petroleum-producing country handle risks 

(Norway), 10:17922 (RA;NO) 
Operating Cost 

Uncertainties in future cash-flow and revenues (The North 
Sea), 10:17918 (RA;NO) 

Uncertainty in economical petroleum variables. Pt 1. The 
connection between the uncertainty in production, cost and 
prices and the uncertainty in economical petroleum variables 

(Norway), 10:17910 (NON Norwegian) 


Design of governmental policies for oil production rates and 
oil income spending. A long-term perspective (Norway), 
10:17909 (R;NO) 

Profits 

Petroleum risks. Economic risk aspects of Norwegian oil 
activity, 10:17916 (R;NO) 

Uncertainties in future cash-flow and revenues (The North 
Sea), 10:17918 (RA;NO) 


Farmers Union II: Sisyphus starts up the hill again, 10:17927 
G;US) 


Programs 

Research and development: Opportunities for Norwegian 
industry. Petroleum technologies for the 1980's, 10:17904 
(R;NO) 

Resource Development 

How far can we afford to reduce risk (An analysis of the 
petroleum industry in Norway), 10:17921 (RA;NO) 

Petroleum risks. Economic risk aspects of Norwegian oil 
activity, 10:17916 (R;NO) 

Petroleum taxes and resource exploitation of petroleum 
reservoirs (Norway), 10:17914 (R;NO;In Norwegian) 

Risk Assessment 

Financial investments abroad. A feasible risk-reducing 
alternative (Norwegian economy), 10:17917 (RA;NO) 

How can a small petroleum-producing country handle risks 
(Norway), 10:17922 (RA;NO) 

How far can we afford to reduce risk (An analysis of the 
petroleum industry in Norway), 10:17921 (RA;NO) 

Risk management and Norwegian petroleum policy, 10:17920 
(RA;NO) 


How far can we afford to reduce risk (An analysis of the 
petroleum industry in Norway), 10:17921 (RA;NO) 
Taxes 
Petroleum taxes and resource administration, 10:17913 
(R;NO;In Norwegian) 
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Petroleum taxes and resource exploitation of 
reservoirs (Norway), 10:17914 GENO Norwegian) 
Study of some incentive of the Canadian petroleum 
taxation system, 10:17912 (R;NO) 
Uncertainties in future cash-flow and revenues (The North 
Sea), 10:17918 (RA;NO) 
PETROLEUM PRODUCTS 
See also DIESEL FUELS 
FUEL OILS 
GASOLINE 


KEROSENE 
LIQUEFIED PETROLEUM GASES 


Energy Consumption 
Monthly Energy Review, November 1984, 10:18545 (R;US) 


Monthly Energy Review, November 1984, 10:18545 (R;US) 

Petroleum Supply Monthly, December 1984, 10:17923 (R;US) 
Imports 

Monthly Energy Review, November 1984, 10:18545 (R;US) 

Petroleum Supply Monthly, December 1984, 10:17923 (R;US) 


Marketing 
Petroleum Marketing Monthly, December 1984, 10:17924 
(R;US) 


Prices 
Petroleum Marketing Monthly, December 1984, 10:17924 
(R;US) 
Production 
Monthly Energy Review, November 1984, 10:18545 (R;US) 
Petroleum Supply Monthly, December 1984, 10:17923 (R;US) 
Sales 
Petroleum Marketing Monthly, December 1984, 10:17924 


(R;US) 


Stockpiles 
Petroleum Supply Monthly, December 1984, 10:17923 (R;US) 
Toxicity . 
Renal toxicity of middle distillates of shale oil and petroleum in 
mice, 10:17908 (J;US) 
PETROLEUM RESIDUES 
B.P. over 1100°F, 593°C; includes oil residues, residua. 


Combined processing of coal and heavy resids. Progress 
report, October 16, 1984-January 15, 1985, 10:17830 (R;US) 
Coprocessing of coal and heavy petroleum crudes and residua: 
a solvent evaluation and a parametric study, 10:17800 (R;US) 
Molecular Weight 
Combined processing of coal and heavy resids. Progress 
report, October 16, 1984-January 15. 1985, 10:17830 G (R;US) 
Solvent Properties 
Coprocessing of coal and heavy petroleum crudes and residua: 
a solvent evaluation and a parametric study, 10:17800 (R;US) 
Structural Chemical Analysis 
Combined processing of coal and heavy resids. Progress 
report, October 16, 1984-January 15, 1985, 10:17830 (R;US) 
PH VALUE 
Measuring Instruments 
Development of high temperature and pressure Eh and pH 
sensing instruments, 10:18034 (BA;US) 
PHA\ 
Inhibition 
Coal fly ash and chemiluminescence associated with 
phagocytosis in bovine alveolar macrophages, 10:19258 
(BA;US) 
PHASE CHANGE MATERIALS 
Use with the specific phase change material (e.g. calcium chloride) 
when known. 


Properties 
Phase change materials for use in passive and hybrid solar 
heating and cooling systems, 10:18223 (RA;US) 
Solid state phase change materials for thermal energy storage 
in passive solar heated buildings, 10:18222 (RA;US) 
PHASE DIAGRAMS 
Calculation Methods 
Feasibility of Ab initio calculations of ordering alloy phase 
diagrams, 10:18655 (R;US) 
PHENANTHRENE 
Quantitative Chemical Analysis 
Monitoring polynuclear aromatic hydrocarbons at a coal 
gasification facility: preliminary results, 10:17872 (R;US) 


Uptake 
Fate of polyaromatic hydrocarbons in an intertidal sediment 
exposure system: bioavailability to Macoma inquinata 
(mollusca: ) and Abarenicola paci 
(annelida:polychaeta), 10:19254 (J;GB) 
PHENOL 
Distillation 
Steam distillation, solvent extraction, and ion exchange for 
determining polar organics in shale process waters, 10:18777 
GJ;US) 
Gas 


Chromatography 
Steam distillation, solvent extraction, and ion exchange for 
oo imate age rnee acraecatp-er carmel 
_ > 


Exchange 
Steam distillation, solvent extraction, and ion exchange for 
oun polar organics in shale process waters, 10:18777 


Spectroscopy 
Steam distillation, solvent extraction, and ion exchange for 
a ee ee 


Chemical behavior of SO;~ and SOs~ radicals in 
solutions (Pulsed irradiation), 10:18830 (J;US) 
Solvent Extraction 
Steam distillation, solvent extraction, and ion exchange for 
ining polar organics in shale process waters, 10:18777 
G;US) 


PHENOLS 
See also PHENOL 
Ecological Concentration 
Mined land reclamation using polluted urban navigable 
waterway sediments. II. Organics, 10:19088 (J;US) 
Gas Chromatography 
Mass spectral characterization of oxygen-containing aromatics 
with methanol chemical ionization, 10:18782 (J;US) 
Mass Spectroscopy 
Mass spectral characterization of oxygen-containing aromatics 
with methanol chemical ionization, 10:18782 (J;US) 
Solvent Extraction 
Assessment of activated sludge process in solvent- 
extracted coal gasification wastewaters, 10:17845 (BA;US) 
PHENOXY RADICALS 
Chemical Properties 
Phenoxy] radicals: formation, detection, and redox properties 
in aqueous solutions, 10:18831 (BA;US) 
Redox Potential 
Phenoxyl radicals: formation, detection, and redox properties 
in aqueous solutions, 10:18831 (BA;US) 
PHENYL ETHER 
Gas Chromatography 
Mass spectral characterization of oxygen-containing aromatics 
with methanol chemical ionization, 10:18782 (J;US) 
Mass Spectroscopy 
Mass spectral characterization of oxygen-containing aromatics 
with methanol chemical ionization, 10:18782 (J;US) 
PHENYL METHYL ETHER 


See ANISOLE 
PHENYLALANINE 
Acylation 
cae 10:19161 (RA;US) 
Chemical Preparation 


Cure of malignant melanoma by single thermal neutron capture 
treatment using melanoma-seeking compounds: 
10B/melanogenesis interaction to in vitro/in vivo 
radiobiological analysis to preclinical studies, 10:19187 
(RA;US) 

Tissue Distribution 
p-borono-L-phenylalanine, 10:19161 (RA;US) 
PHENYLAMINE 


See ANILINE 
PHENYLETHYLENE 
See STYRENE 





PHI4-FIELD THEORY 
Coupling Constants 


PHI4-FIELD THEORY 


Coupling Constants 
Aphi‘ theory in the nonrelativistic limit, 10:19418 (J;US) 
Energy Levels 

Strong-coupling approximations, 10:19389 (R;US) 
Renormalization 


Aphi*‘ theory in the nonrelativistic limit, 10:19418 (J;US) 
PHORBOL ESTERS 
Toxicity 
In vitro modulation of oncogenesis and differentiation by 
retinoids and tumor promoters, 10:19212 (J;US) 


Sener cells of Nicotiana 

silvestris, 10:19234 (J; os) 

Subcellular localization of alkaline phosphatase in Bacillus 
licheniformis 749/C by immunoelectron microscopy with 
colloidal gold, 10:19105 (J;US) 

Receptors ; 

Subcellular localization of alkaline phosphatase in Bacillus 
licheniformis 749/C by immunoelectron microscopy with 
colloidal gold, 10:19105 (J;US) 


Studies on the control of plant cell by cellular 
parameters. Progress report, July 1, 1983-June 30, 1984, 
10:19097 (R;US) 


for the recovery of uranium from 


Le 
-process phosphoric acid, 10:17961 (P:US) 
PHOSPHORIC ORIC ACID ESTERS 


Biosynthesis 
Formation of Seen’ ii tere 3'- 
triphosphate from 8,y-methyleneguanosine 5’ 
by GTP cyclohydrolase I of Escherichia coli, 10:19115 


present 
in bitumen from several tar sand deposits, 10:17952 (R;US) 
PHOSPHORUS 32 


Autoradiography 
Poly(ADP-ribose) and the response of cells to ionizing 


ipitation. th hfall, and 
stemflow nutrient inputs, 10:19057 (J;US) 


wheat and maize, 10:19103 (J;US) 
Pyruvate orthophosphate dikinase gene expression in 
developing wheat seeds, 10:19109 (J;US) 
Pyruvate orthophosphate dikinase of C, seeds and leaves as 
compared to the enzyme from maize, 10:19110 (J;US) 
PHOTOACOUSTIC SPECTROSCOPY 
oft : 


spectroscopy 
streams, 10:17827 (RA;US) 
Programs 


Photoacoustic/laser spectroscopy of halogens and mixed 
halogens for energy purposes. Interim report, May 1- 
December 31, 1984, 10:18786 (R;US) 

PHOTOANODES 
Materials 

Polypyrrole electrodes, charge transfer to aqueous and solid 

polymer electrolytes, 10:18491 (J;FR) 
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PHOTOCHEMISTRY 
Research Programs 
Fundamental studies in charge separation at interfaces in 
relation to water photolysis. Progress report, September 1, 
1983-December 31, 1984, 10:18820 (R;US) 
Radiation Laboratory quarterly report, September 1-December 
31, 1984, 10:18828 (R;US) 
PHOTODISINTEGRATION 
See PHOTONUCLEAR REACTIONS 
PHOTOELECTROCHEMICAL CELLS 


Chemical Reaction Kinetics 
CulnSes-based photoelectrochemical cells: Their use in 
characterization of thin CulnSe, films, and as photovoltaic 
cells per Se, 10:18148 (J:US) 


photoelectrochemical cells: Their use in 
characterization of thin CulnSe: films, and as photovoltaic 
cells per Se, 10:18148 (J;US) 


Photoanodes 
Polypyrrole electrodes, charge transfer to aqueous and solid 
polymer electrolytes, 10:18491 (J;FR) 
PHOTOGRAPHIC FILM DETECTORS 
Calibration 
Boron-10 analysis by prompt~y and track-etching techniques, 
10:19512 (RA;US) 
PHOTOGRAPHIC FILMS 
Performance Testing 
Low-energy a response of photographic films. Part II. 
tal characterization, 10:19555 (RA;US) 
PHOTOLYSIS 


Research Programs 
Technical progress report, 10:18819 (R;US) 
PHOTOMAGNETOELECTRIC EFFECT 
See MAGNETIC FIELDS 
PHOTOMULTIPLIERS 
Photoelectric Emission 
Estimating the photoelectron yield and the resultant 
inefficiency of a photomultiplier-based detector, 10:19010 
G; 


PHOTON ACTIVATION ANALYSIS 


See PHOTONS 
PHOTON DETECTION (GAMMA) 
See GAMMA DETECTION 
PHOTON DETECTION (X-RAY) 
See X-RAY DETECTION 
PHOTON-PHOTON INTERACTIONS 
Jet Model 
Q? and transverse momentum dependence of 
photon-photon interactions, 10:19358 ae 
Pair Production 
Photon-photon collisions, 10:19378 (R;US) 
Pion pair production in photon-photon interactions, 10:19360 
(R;DE) 
Tagged two photon production of muon pairs, 10:19366 
(R;DE) 


production in 


Photoproduction 
Measurements of the radiative width of the eta’(958) in two- 
photon interactions, 10:19357 (R;DE) 


collisions, 10:19378 (R;US) 
PHOTONS 
Pair Production 
Photon pair production by e* e~ annihilation and search for 
supersymmetric photinos at energies greater than 40 GeV, 
10:19359 (R;DE) 
Structure Functions 


Photon-photon collisions, 10:19378 (R;US) 
Photon structure function - theory, 10:19391 (R;US) 
PHOTONUCLEAR REACTIONS 


Photoproduction 
Nuclear effects in inclusive pion photoproduction 
nucleon decay experiments, 10:19486 (R;DE) 
Programs 


Research 
Photonuclear experiments using large acceptance detectors, 
10:19434 (R;DE) 
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PHOTOSYNTHESIS 
Research Programs 
Hydrogen production by photosynthetic bacteria, 10:18075 
(RA;US) 
Primary ptereied aa studies, 10:18074 (RA;US) 
PHOTOSYNTHETIC BA 
Optimization 
Photobiological production of hydrogen, 10:18072 (RA;US) 
PHOTOSYNTHETIC REACTION CENTERS 
Biochemical Reaction Kinetics 
Triazine herbicide resistance in the photosynthetic 
Rhodopseudomonas sphaeroides, 10:19100 (J;US) 
PHOTOVOLTAIC CELLS 


See also SOLAR CELLS 


Properties 
Characterization of bicrystal grain boundary properties using 
device structures, 10:18153 (J;US) 


Fabrication 
Characterization of bicrystal grain boundary properties using 
device structures, 10:18153 (J;US) 
Grain Boundaries 
Characterization of bicrystal grain boundary properties using 
device structures, 10:18153 (J;US) 
PHOTOVOLTAIC CONVERSION 
Kinetics 


proflavi 
10:18827 (J;NL) 


Research Programs 
Abstracts of final reports for the period 1978-1979. Project C: 
Photovoltaic solar energy conversion, 10:18101 (R;XE) 
PHOTOVOLTAIC POWER SUPPLIES 


Photovoltaic systems development and evaluation projects, 
10:18171 (R;US) 
Techno‘ogy Assessment 
Systems in’ of photovoltaics and passive solar, 
10:18188 (RA;US) 
PHTHALATES 


Absorption 
Absorption detection in microcolumn liquid chromatography 
via indirect polarimetry, 10:18764 (J;US) 
Liquid Column 
Absorption detection in microcolumn liquid 
via indirect polarimetry, 10:18764 (J;US) 
PHWR TYPE REACTORS 
Containment Systems 
Failure internal pressure of spherical steel containments, 
10:18442 (RA;US) 
PHYSICS 
See also HIGH ENERGY PHYSICS 
NUCLEAR PHYSICS 


REACTOR PHYSICS 
Microprocessors 
Microprocessors in detectors and analysis, 10:18994 (RA;US) 
PHYTOPLANKTON 


Population Dynamics 
Influence of P-Reactor operation on the aquatic ecology of Par 
Pond: a literature review, 10:19093 (R;US) 
PIG ION SOURCES 


Photophysical studies of photosynthetic pigments, 10:18106 
(RA;US) 


Photochemistry 
Photophysical studies of photosynthetic pigments, 10:18106 
(RA;US) 
PIGS 
See SWINE 
PILOT PLANTS 
See also BARSTOW SOLAR PILOT PLANT 


WIPP 
Performance Testing 
Energy conservation in the Vestfold industry, 10:18599 
(R;NO;In Norwegian) 


PION MINUS REACTIONS 
Reactions 
Search for the tetraneutron by the double-charge-exchange of 
negative pions, 10:19437 (J;NL) 
Elastic Scattering 
M4 transitions observed in pion inelastic scattering on “N, 
10:19443 (J;US) 
Inelastic Scattering 
M4 transitions observed in pion inelastic scattering on “N, 
10:19443 (J;US) 
Pion scattering to 4~ states 
PION PLUS REACTIONS 


Scattering 
M4 transitions observed in pion inelastic scattering on “N, 
10:19443 (J;US) 


in “C, 10:19445 (J;US) 


Forward-peaked angular distributions observed in (7,7’) on 
light nuclei, 10:19446 (J;NL) 
M4 transitions observed in pion inelastic scattering on “N, 
10:19443 (J;US) 
Pion to 4” states in *C, 10:19445 (J;US) 
PION PLUS-PROTON INTERACTIONS 
Inclusive Interactions 
Production of the K-bar °(890) resonance in 7* p interactions 
at 16 GeV/c, 10:19381 (J;US) 
PION REACTIONS 


See also PION MINUS REACTIONS 
PION PLUS REACTIONS 


Elastic 
Tensor ization in pion-deuteron elastic scattering, 
10:19436 (J;US) 
PIONS MINUS 
Pair Production 
Pion pair production in photon-photon interactions, 10:19360 
(R;DE) 
PIONS PLUS 
Maltiple Production 
Kaons and quark-gluon plasma, 10:19497 (J;US) 
Pair Production 
Pion pair production in photon-photon interactions, 10:19360 
(R;DE) 


Fractures 

Unsteady flows in the gas industry, 10:17940 (TG;GB) 
Gas Flow 

Unsteady flows in the gas industry, 10:17940 (TG;GB) 


Acoustic Testing 
Evaluation of methods for leak detection in reactor primary 
ait of cast stainless steel, 10:18334 (R;US) 


“Tihs iutebie ives cami corrosion resistant 
cladding and heat sink welding, 10:18308 AUS) 
Crack Propagation 
Effect of large crack extension on the resistance of 
stainless steel piping materials, 10:18423 (RA;US) 

Stable and unstable growths of circumferential cracks in Type 
304 stainless steel pipes under tensile and thermal loadings, 
10:18421 (RA;US) 

Cracks 


primary 
systems and NDE of cast stainless steel, 10:18334 (R;US) 
Leak-before-break due to fatigue cracks in the cold leg piping 
system, 10:18432 (RA;US) 
Leak rate measurements and detection systems, 10:18430 
(RA;US) 
ba or dnt. tama adi ager eg 
the application of severe overloads II: a simple approach, 
10:18431 (RA;US) 
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Cracks 


Prediction of leak rates through intergranular stress corrosion Stress Analysis 
cracks, 10:18429 (RA;US) Margins of safety based on circumferential cracked depth using 
Two-phase flow experiments through intergranular stress the net-section collapse analysis, 10:18426 (RA;US) 
corrosion cracks, 10:18428 (RA;US) Stress Corrosion 
Defects : Analytical considerations for stress related remedies, 10:18313 
it safety margins in the ASME code acceptance criteria (RA;US) 
for flaws in austenitic piping, 10:18427 (RA;US) Last Pass Heat Sink Welding, 10:18310 (RA;US) 
Failures a . ‘ Cpe ct Seenah cold cxucls BB PTR Voss Nn fe. 
Margins of safety based on circumferential cracked depth using the application of severe overloads II: a simple approach, 
the net-section collapse analysis, 10:18426 (RA;US) 10:18431 (RA;US) 
Fractures ; Qualification of solution heat treatment, corrosion resistant 
Application of fracture mechanics leak-before-break analyses cladding and heat sink welding, 10:18308 (RA;US) 
ee ae Qualification of Induction Heating Stress Improvement as a 


Foes oat pipe remedy, 10:18309 (RA;US) 
Assessments of leak and break margins in stainless steel power Studies on weld overlay for repair, 10:18312 (RA;US) 
ee ee seaign basi Thermal Insulation 
a cana aie ieee eeanoe Effect of annulus water on the wellbore heat loss from a steam 
Current position and actual licensing decisions on leak-before- panes We WE Seeegtated eebngs, SITIOS CIE) 
break in the FRG, 10:18439 (RA;US) Thermal Stresses 
Leak-before-break diagrams using simple plastic limit load Design report for JAERI Slab Core hot leg spool piece (PWR; 
criteria for pipes with circumferential cracks, 10:18425 BWR), 10:18408 (R;US) 
(RA;US) Welded Joints 
Probabilistic study of leak-before-break concept, 10:18434 Sensitization development in austenitic stainless steel piping 
(RA;US) (PWR; BWR), 10:18332 (R;US) 
Probabilistic assessment of leak-before-break, 10:18441 Studies on weld overlay for repair, 10:18312 (RA;US) 
(RA;US) Use of constant extension rate tests to characterize low 
Proposed changes in intermediate pipe break criteria, 10:18440 temperature sensitization in Type 304 stainless steel weld- 
(RA;US) heat-affected zone, 10:18316 (RA;US) 
Some considerations in the application of fracture mechanics to Welding 
delimit leak-before-break conditions in nuclear power plant Crack growth rates and effectiveness of LPHSW remedy in 
piping, 10:18438 (RA;US) oe large-diameter type 304 stainless steel BWR pipe, 10:18311 
Some research in the field of leak before break criteria for (RA:US) 


piping, 10:18433 (RA;US) : : Last Pass Heat Sink Welding, 10:18310 (RA;US) 
Theoretical analysis of unstable fracture in Type 304 stainless Qualification of solution heat treatment, corrosion resistant 
steel pipe with a circumferential part-through crack under cladding and heat sink welding, 10:18308 (RA;US) 
tensile loading, 10:18420 (RA;US) F 
Treat ‘ PISUM 
Rare lia ah tanetesnet; comveian titan DNA Replication 
Intergranular Corrosion replication in pea-root cells synchronized by a protracted 5- 
Analytical considerations for stress related remedies, 10:18313 ee en woe 
(RA;US) DNA Sequencing 
Last Pass Heat Sink Welding, 10:18310 (RA;US) Structure and expression of a pea nuclear gene encoding a 
Opening of through-wall cracks in BWR coolant lines due to chlorophyll a/b-binding polypeptide, 10:19114 (J;US) 
of severe overloads II: a simple approach, Genetic Mapping 
caneet (RA;US) Structure and expression of a pea nuclear gene 
Qualification of solution heat treatment, corrosion resistant chlorophyll a/b-binding polypeptide, 10:19114 (J; us 
cladding and heat sink welding, 10:18308 (RA;US) PIXE ANALYSIS 
Qualification of Induction Heating Stress Improvement as a Prior to October 1980, this concept was indexed to X-RAY 
pipe remedy, 10:18309 (RA;US) EMISSION ANALYSIS. 
Studies on weld overlay for repair, 10:18312 (RA;US) Target Chambers 
Leaks X-ray yield from Si, Ge, and Pb sandwich samples, 10:18757 
Application of fracture mechanics leak-before-break analyses (RA;DE;In German) 
for protection against pipe rupture in SEP plants, 10:18437 PLANE-WAVE BORN APPROXIMATION 
(RA;US) ska aie si cain See BORN APPROXIMATION 
Assessments break margins in less wer 
plant piping, 10:18424 (RA;US) r a 
Leak-before-break diagrams using simple plastic limit load Lamellar-to-hexagonal/sub II/ phase transitions in the plasma 
aAue pipes with circumferential cracks, 10:18425 membrane of isolated protoplasts after freeze-induced 
Leak-before-break due to fati ks in the cold leg pipi dehydration, 10:19232 (J;US) 
system, 10:18432 (RA;US) Injuries aie 
Prediction of leak rates through intergranular stress corrosion Lamellar-to-hexagonal/sub II/ phase transitions in the plasma 
cracks, 10:18429 (RA;:US) membrane of isolated protoplasts after freeze-induced 
Probabilistic study of leak-before-break concept, 10:18434 ae Orne 
(RA;US) Membrane Transport 
Some considerations in the application of fracture mechanics to Use of *Na-nuclear magnetic resonance to follow sodium 
delimit leak-before-break conditions in nuclear power plant uptake and efflux in NaCl-adapted and nonadapted millet 
me 10:18438 (RA;US) (Panicum miliaceum) suspensions, 10:19113 (J;US) 
Some research in the field of leak before break criteria for PLANT STEMS 
piping, 10:18433 (RA;US) Elongation 
Theoretical analysis of unstable fracture in Type 304 stainless Inhibition of 2,4-dichlorophenoxyacetic acid-stimulated 
steel pipe with a circumferential part-through crack under elongation of pea stem segments by a xyloglucan 
tensile loading, 10:18420 (RA;US) oligosaccharide, 10:19108 (J;US) 
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PLANT TISSUES 
Elasticity 
Salinity effects on water potential components and bulk elastic 


modulus of Alternanthera philoxeroides (Mart.) Griseb., 
10:19236 (J;US) 


Metabolism 
Pyruvate orthophosphate dikinase of Cs seeds and leaves as 
compared to the enzyme from maize, 10:19110 (J;US) 


Botanical aspects of acidic precipitation, 10:19233 (J;US) 


Population Dynamics 
Influence of P-Reactor operation on the aquatic ecology of Par 
Pond: a literature review, 10:19093 (R;US) 
Remote Sensing 
Coupled atmosphere/canopy model for remote sensing of plant 
reflectance features, 10:19540 (J;US) 
Species Diversity 
assessment of climatic change during late 
Wisconsin time, southern Great Basin and vicinity, Arizona, 
California, and Nevada, 10:19040 (R;US) 


Ballooning Instability 
Kinetic theory of resistive — modes, 10:19570 (J;US) 
Resistive in the toroidal reversed-field pinch, 
10:19571 (J;US) 
Particle 


Charged- 
Model for inferring transport rates from observed 
times in field-reversed configurations, 10:19579 (J;US) 
Coulomb Field 
Electrostatic confinement in a bumpy torus, 10:19575 (J;US) 
Current-Drive Heating 
Conversion of wave energy to magnetic field energy in a 
plasma torus, 10:19574 (J;US) 
Electric Fields 
Low-frequency electric microfield distributions in plasmas, 
10:19581 (J;US) 
Potential 


Weak double layers in ion-acoustic turbulence, 10:19569 (J;US) 
Emission Spectroscopy 
In situ real-time species analysis of particulates, 10:18752 
(RA;US) 
Energy Conversion 
Conversion of wave energy to magnetic field energy in a 
plasma torus, 10:19574 (J;US) 
Equilibrium 
Electrostatic confinement in a bumpy torus, 10:19575 (J;US) 
Fluctuations 
Search for coherent structure within tokamak plasma 
turbulence, 10:19576 (J;US) 
ICR Heating 
Kinetic theory and simulation of multi-species plasmas in 
tokamaks excited with ICRF microwaves, 10:19564 (R;US) 
Ton Acoustic Waves 
Weak double layers in ion-acoustic turbulence, 10:19569 (J;US) 
Kinetic Equations 
Kinetic theory and simulation of multi plasmas in 
tokamaks excited with ICRF microwaves, 10:19564 (R;US) 
Larmor Radius 
Kinetic theory of resistive ballooning modes, 10:19570 (J;US) 
Magnetic Fields 
Conversion of wave energy to magnetic field energy in a 
plasma torus, 10:19574 (J;US) 


Magnetic Flux 
Model for inferring transport rates from observed 
times in field-reversed configurations, 10:19579 (J;US) 
Nonlinear Problems 
Simple model for lower-hybrid current drive in tokamaks, 
10:19573 (J;US) 
Turbulence 
Search for coherent structure within tokamak plasma 
turbulence, 10:19576 (J;US) 
Weak double layers in ion-acoustic turbulence, 10:19569 (J;US) 
Vortices 
Search for coherent structure within tokamak plasma 
turbulence, 10:19576 (J;US) 
Wave Propagation 
Simple model for lower-hybrid current drive in tokamaks, 
10:19573 (J;US) 
PLASMA CONFINEMENT 
Electrostatics 


Magnetoelectrostatic confinement in tori, 10:19582 (J;IT) 
Plasma Simulation 


Model for inferring transport rates from observed 
times in field-reversed configurations, 10:19579 (J;US) 
PLASMA DIAGNOSTICS 
Low energy x-ray and electron physics and technology for 
high-temperature plasma Annual scientific 
report, August 9, 1983-August 8, 1984, 10:19550 (R;US) 
Image Processing 
Digital image analysis of four-frame holographic plasma and 
neutral gas interferograms, 10:19650 (R;US) 
Ionization Chambers 


Gridded ionization chamber for detection of x-ray wave 
activity in tokamak plasmas, 10:19577 (J;US) 


Spatial scan double crystal monochromator for JET 
(diagnostic system KS2), 10:19557 (R;DE) 


SN eee 
current techniques and at the Lawrence 
Livermore National Laboratory, 10:19562 (R;US) 

Probes 

Direct indication technique of potential with 
differential emissive probe, 10:19568 (J;US) 

Probe measurements in the ASDEX boundary layer and the 
effect of neutral beam injection and lower hybrid heating, 
10:19558 (R;DE) 

PLASMA DRIFT 
Kinetic Equations 
Analysis of nonlinear parabolic equations modeling 
diffusion across a magnetic field, 10:19560 (R;US) 
PLASMA PRODUCTION 
Hollow Cathodes 
High efficiency ionizer using a hollow cathode discharge 
plasma, 10:19547 (R;US) 
PLASMA (QUARK) 
See QUARK MATTER 
PLASMA SCRAPE-OFF LAYER 
Neutral-Particle Transport 

Boundary-layer configuration of Tokamaks: Development and 
application of stochastic models to describe neutral gas 
behaviour, 10:19559 (R;DE;In German) 

PLASMA SIMULATION 

Multiple time-scale methods in particle simulations of plasmas, 

10:19565 (R;US) 
Computerized Simulation 

Fundamentals of plasma simulation, 10:19345 (R;US) 

Optimizing computational efficiency and user convenience in 
plasma simulation codes, 10:19646 (R;US) 

PLASMIDS 
Genetic Engineering 

Characterization of the organization of the genome of 
Pa ar ca a EN exchange systems 
for Methanococcus vannielii. Progress report, July 1, 1984- 
February 25, 1985, 10:19167 (R;US) 

PLASTIC SCINTILLATION COUNTERS 

See PLASTIC SCINTILLATION DETECTORS 





PLASTIC SCINTILLATION DETECTORS 
Scintillation Quenching 


PLASTIC SCINTILLATION DETECTORS 
Scintillation 
New fast organic scintillators using intramolecular bromine 
quenching, 10:19009 (J;NL) 
PLASTICS 
See also TEFLON 


Recycle of plastics from auto shredder residue: incentives and 
barriers, 10:18605 (J;US) 


Polymer-catalyst-modified cadmium sulfide 
diodes in the photolysis of water, 10:18076 (J;US) 
Preparation and evaluation of advanced electrocatalysts 
phosphoric acid fuel cells. Final report, 10:18546 (R;US) 
Chemical Reaction Kinetics 
Styrene production from ethylbenzene on platinum in a 
zirconia electrochemical reactor, 10:18551 (J;US) 


Permeability 
Evidence for diffusion of a ly oxidized titanium species 
into bulk platinum, 10:18799 (J;US) 
Sorptive Properties 
Na-induced bonding and bond-length changes for CO on 
Pt(111): A near-edge x-ray-absorption fine-structure study, 
10:18731 (;US) 
Work function change study of oxygen adsorption on Pt(111) 
and Pt(100), 10:18792 (J;US) 
Surface Properties 
Evidence for diffusion of a ly oxidized titanium species 
into bulk platinum, 10:18799 (J;US) 
Work Functions 
Work function change study of oxygen adsorption on Pt(111) 
and Pt(100), 10:18792 (J;US) 
PLATINUM 195 
Coulomb Excitation 
Coulomb excitation of '*Pt, 10:19474 (RA;DE;In German) 
PLATINUM 196 
E2-Transitions 
196 Pt, a triaxial, in the y-degree of freedom soft nucleus, 
10:19475 (RA;DE;In German) 
COMPLEXES 


Electronic structure of the porphyrin ring in an 
electrostatically bound w-7 complex: methylviologen- 
metallouroporphyrin complexes, 10:18809 (J;US) 


Recalculation of the O(6) -> rotor transition in the IBA for 
the Pt-Os nuclei. Addendum, 10:19478 (J;NL) 
Rotational States 
Recalculation of the O(6) -> rotor transition in the IBA for 
the Pt-Os nuclei. Addendum, 10:19478 (J;NL) 
PLEISTOCENE EPOCH 
See QUATERNARY PERIOD 
PLUGS 
See CLOSURES 
PLUMES 
Diffusion 
Buoyant plume eae a 10:19039 (R;US) 
Comparison of observed and predicted short-term tracer gas 
concentrations in the atmosphere, 10:19059 (R;US) 
PLUTONIUM 
Mass Spectroscopy 
spectrometer filaments, 10:18767 (J;US) 


Technical criteria and guidelines for single containment of 
plutonium-bearing solids for transportation, 10:17970 (R;US) 
Quantitative Chemical Analysis 
Isotopic analysis of uranium and plutonium mixtures by 
resonance ionization mass spectrometry, 10:18780 (J;US) 
Radiation Monitoring 
Measuring Pu in a glove box using portable Nal and 
germanium detectors, 10:19265 ¢ Sane : 


ERA-10/10 / 1588 


Reduction 
Integrative study of the behavior of transuranic elements in the 
marine environment. Progress report, June 1, 1983-May 31, 
1984, 10:19092 (R;US) 
Sorption 
Integrative study of the behavior of transuranic elements in the 
marine environment. Progress report, June 1, 1983-May 31, 
1984, 10:19092 (R;US) 


Transport Regulations 
Technical criteria and guidelines for single containment of 
plutonium-bearing solids for transportation, 10:17970 (R;US) 
PLUTONIUM 238 
RBE 


— of the carcinogenicity of radium and bone-seeking 
<a. 10:19203 (RA;US) 
PLUTONIUM 239 


Autoionization 
Isotopic analysis of uranium and plutonium mixtures by 
resonance ionization mass spectrometry, 10:18780 (J;US) 
Mass Spectroscopy 
Isotopic analysis of uranium and plutonium mixtures by 
resonance ionization mass spectrometry, 10:18780 (J;US) 
Concentration 


Radioecological 
Environmental effects research. Environmental Research 
Division annual report, January-December 1983. Part 3, 
10:19224 (R;US) 


Comparison of the carcinogenicity of radium and bone-seeking 
actinides (Beagles), 10:19203 (RA;US) 


Absorption 
Isotopic analysis of uranium and plutonium mixtures by 
resonance ionization mass spectrometry, 10:18780 (J;US) 
PLUTONIUM 239 TARGET 
Neutron Reactions 
Multilevel analysis of the low-energy **°Pu cross sections, 
10:19485 (J;US) 
PLUTONIUM 240 
Autoionization 
Isotopic analysis of uranium and plutonium mixtures by 
resonance ionization mass spectrometry, 10:18780 (J; ‘US) 
Mass Spectroscopy 
Isotopic analysis of uranium and plutonium mixtures by 
resonance ionization mass spectrometry, 10:18780 at US) 
Concentration 


Radioecological 
Environmental effects research. Environmental Research 
Division annual report, January-December 1983. Part 3, 
10:19224 (R;US) 


Absorption 
Isotopic analysis of uranium and plutonium mixtures by 
resonance ionization mass spectrometry, 10:18780 (J;US) 
PLUTONIUM 241 
Autoionization 
Isotopic analysis of uranium and plutonium mixtures by 
resonance ionization mass spectrometry, 10:18780 (J;US) 


Distributions of cell populations within a-particle range of 
plutonium deposits in the rat and beagle testis, 10:19206. 
G;US) 

Intravenous Injection 

Distributions of cell populations within a-particle range of 
plutonium deposits in the rat and beagle testis, 10:19206 
G;US) 

Mass Spectroscopy 
Isotopic analysis of uranium and plutonium mixtures by 
resonance ionization mass spectrometry, 10:18780 (J;US) 

Resonance 
Isotopic analysis of uranium and plutonium mixtures by 

resonance ionization mass spectrometry, 10:18780 (J;US) 

Spatial Distribution 
Distributions of cell populations within a-particle range of 

plutonium deposits in the rat and beagle testis, 10:19205 
(J;US) 
PLUTONIUM 242 

Coulomb Excitation 

Coulomb excitation of **Pu and **Pu, 10:19480 (RA;DE;In 
German) 
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De-Excitation 
Coulomb excitation of ***Pu and *“*Pu, 10:19480 (RA;DE;In 

German) 

Energy Levels 
Coulomb excitation of **Pu and **Pu, 10:19480 (RA;DE;In 


Coulomb excitation of ***Pu and **Pu, 10:19480 (RA;DE;In 
German) 
De-Excitation 
Coulomb excitation of ***Pu and **Pu, 10:19480 (RA;DE;In 
German) 
Levels 
Coulomb excitation of **Pu and **Pu, 10:19480 (RA;DE;In 
German) 
PLUTONIUM DIOXIDE 
Chemical Reaction Kinetics 
Thermochemical modeling of the 
plutonium dioxides, 10:17963 (J;US) 


and uranium- 


Properties 
Thermochemical modeling of the plutonium and uranium- 
plutonium dioxides, 10:17963 (J;US) 
PLUTONIUM FLUORIDES 
Absorption Spectra 
Pressure dependence of the 2.3 zm laser-induced fluorescence 
(LIF) of room temperature PuFe, 10:19331 (J;US) 


Pressure dependence of the 2.3 um laser-induced fluorescence 
(LIF) of room temperature PuFe, 10:19331 (J;US) 


Pressure dependence of the 2.3 zm laser-induced fluorescence 
(LIF) of room temperature PuFe, 10:19331 (J;US) 
PLUTONIUM RECYCLE 
Economic Analysis 
Improved utilization of water reactor fuel with special 
emphasis on extended burnups and plutonium recycling, 
10:18350 (R;AT) 
Meetings 
Improved utilization of water reactor fuel with special 
emphasis on extended burnups and plutonium recycling, 
10:18350 (R;AT) 
PNA 
See POLYCYCLIC AROMATIC HYDROCARBONS 


See BATTELLE PACIFIC NORTHWEST LABORATORIES 
POINT CONTACTS 
See ELECTRIC CONTACTS 
POINT SOURCES 
Electromagnetic Radiation 
Pole-zero modeling approach to linear array synthesis. 1. 
Unconstrained solution, 10:19654 (J;US) 
POISONS (CHEMICAL) 
See HAZARDOUS MATERIALS 
POISSON EQUATION 
Numerical Solution 
Numerical solution of Poisson's equation, 10:19553 (RA;US) 
POLAR COMPOUNDS 
Chemical Preparation 
B-decachloro-o-carborane derivatives as suitable boron carriers 
for the preparation of water-soluble boron-conjugated 
macromolecules, 10:18833 (RA;US) 
POLARIMETERS 
Compton polarimeter, 10:18951 (RA;DE;In German) 
POLARIZED BEAMS 
Beam Production 
Polarized atomic beams for targets, 10:19296 (RA;US) 
Electron-Nucleon Interactions 
Physics with polarized electrons and targets, 10:19352 (RA;US) 
POLARIZED TARGETS 
Meetings 
Proceedings of the workshop on polarized targets in storage 
en 10:18909 (R;US) 


Optical Pumping 
Development of optically pumped polarized jet targets for use 
in heavy-ion reaction studies, 10:18911 (RA;US) 
Laser production of polarized alkali vapors, 10:18910 (RA;US) 


POLICY 


See ENERGY POLICY 
ENVIRONMENTAL POLICY 


POLLEN 
Morphology 
Pollen morphology and plant taxonomy of white oaks in 
eastern North America, 10:19065 (J;US) 
POLLUTANTS 
Not for radioactive contaminants for which use RADIOACTIVE 
WASTES or other related terminology. 


Model for estimation of airborne pollution in long time 
intervals, 10:19053 (R;DK) 
POLLUTION CONTROL EQUIPMENT 
See also SCRUBBERS 
Technology Assessment 
Acid rain - the available control technology, 10:17866 (R;GB) 
POLOIDAL DIVERTOR EXPERIMENT 
See PDX DEVICES 
POLYACRYLONITRILE 
See NITRILES 
POLYATOMIC MOLECULES 
Dissociation 
na dissociation of a rotating molecule, 10:19342 
J;NL) 
POLYCYCLIC AROMATIC HYDROCARBONS 


quantitation 
aromatic hydrocarbons, 10:18768 (J;US) 


Adsorption 
Estimating adsorption of polycyclic aromatic hydrocarbons on 
soils, 10:19077 (J;US) 
Concentration 


Mined land reclamation using polluted urban na‘ 
wall ee andbiedas We titan 10:19088 (J;US) 


spectroscopy 
streams, 10:17827 (RA;US) 


Genetic Effects 
of cytochrome P;-450 and P3-450 genes to mouse 
chromosome 9, 10:19238 (J;US) 


compounds lyzed by 
chlorotris(triphenylphosphine)rhodium(]), 10:17843 (J;US) 
Screening 


Genotoxicity of complex mixtures: CHO cell mutagenicity 
assay, 10:19226 (R;US) 


Thermal reactions of aromatics with CaO. Technical progress 
report, September 1, 1982-March 31, 1983 (1- 
methylnaphthalene), 10:17836 (R;US) 

Quantitative Chemical Analysis 

Monitoring polynuclear aromatic hydrocarbons at a coal 

gasification facility: preliminary results, 10:17872 (R;US) 


heteroaromatic compounds catalyzed by 
chlorotris(triphenylphosphine)rhodium(]), 10:17843 (J;US) 
Standardized Terminology 
Systematic nomenclature of the nitrogen, oxygen, and sulfur 
functional polycyclic aromatic hydrocarbons, 10:18808 
3U: 


POLYCYCLIC NITROGEN HETEROCYCLES 
See AZAARENES 
POLYCYCLIC SULFUR HETEROCYCLES 
Gas Chromatography 
Capillary column gas chromatography of sulfur heterocycles in 
heavy oils and tars using a biphenylpolysiloxane stationary 
phase, 10:18771 (J;US) 





transport and trapping processes in doped 
terephthalate films, 10:18710 (J;US) 
Photocarrier transport and trapping processes in doped 
terephthelate films, 10:18710 (J;US) 
POLYETHYLENE TERPHTHALATE 
See POLYESTERS 
POLYGSOBUTYLENE OXIDE) 
See EPOXIDES 
POLYMERS 


irreversible random one-, two-, three-, . . . point 
Sat one as cosanaioees teh 10:19531 GJ; US) 
Aging 


Degradation 
10:18709 (R;US) 
Transport 


charge transfer to aqueous and solid 
polymer electrolytes, 10:18491 (J;FR) 
Chemical Preparation 
Novel polymeric Li* and Cd* fast ion conducting materials: 
Lil-iodide ionene polymers and Cdl.-Cd(POs)2/Cd(PSs)2 
glasses. Final report, August 1, 1983-February 31, 1984, 
10:18707 (R;US) 


10:18709 (R;US) 
Electric Conductivity 
Effect of interactions between electrons of like spin in 
conducting polymers, 10:18711 (J;US) 
Electron-Electron Interactions 
Effect of interactions between electrons of like spin in 
conducting polymers, 10:18711 (J;US) 
vity 


~Cd(POs)2/Cd(PSs 
glasses. Final report, August 1, 1983-February 31, 1984, 
10:18707 (R;US) 


10:18709 (R;US) 
POLYNUCLEAR AROMATIC HYDROCARBONS 
See POLYCYCLIC AROMATIC HYDROCARBONS 


POLY(VINYLIDENE FLUORIDE) 
See FLUORINATED ALIPHATIC HYDROCARBONS 
POPLARS 


Cultural treatment of selected species for Woody biomass 


production in the Pacific Northwest. Final report, August 1, 


1978-September 30, 1984, 10:18097 (R;US) 
PORPHYRINS 


See also CHLOROPHYLL 
PEROXIDASES 


Spectroscopy 
Molecular characterization and profile identifications of 


spectrometry, 10:18779 (J;US) 
Biological Accumulation 
Distribution of exogenous porphyrins in vivo; implications for 
neutron capture therapy, 10:19162 (RA;US) 
Chemical Preparation 
Recent advances in the synthesis of boron-containing steroids 
and porphyrins, 10:18839 (RA;US) 
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Electronic Structure 
Electronic structure of the porphyrin ring in an 
electrostatically bound a-a7 complex: methylviologen- 
metallouroporphyrin complexes, 10:18809 (J;US) 
Column Chromatography 


Molecular characterization and profile identifications of 
vanadyl compounds in heavy crude petroleums by liquid 
chromatography/graphite furnace atomic absorption 
spectrometry, 10:18779 (J;US) 

Luminescence 

Luminescence and photoelectrochemistry of surfactant 
metalloporphyrin assemblies on solid supports, 10:18826 
G;US) 

Tissue Distribution 
Distribution of exogenous porphyrins in vivo; implications for 
neutron capture therapy, 10:19162 (RA;US) 
POSITRON-ELECTRON-PROTON STORAGE RING 
See PEP STORAGE RINGS 
POSITRONS 
Emission 
Decay of the vacuum in heavy ion collisions, 10:19494 (R;DE) 
POSTULATED PARTICLES 
See also HIGGS BOSONS 
MAGNETIC MONOPOLES 
PARTONS 
QUARKS 
Particle Identification 
Search for neutral leptons, 10:19376 (R;US) 
Particle Production 

Implications for supersymmetry of the CERN monojets, 

10:19379 (R;US) 
Reviews 

New particles and their experimental signatures, 10:19384 

(R;DE) 


Implications for supersymmetry of the CERN monojets, 
10:19379 (R;US) 
POTASSIUM 
Catalytic Effects 
Carbon dioxide gasification of carbon black: isotope study of 
carbonate catalysis, 10:17844 (J;US) 
Ton-Atom Collisions 
Polarization of stable and radioactive noble gas nuclei by spin 
exchange with laser pumped alkali atoms, 10:19295 (RA;US) 
Pollution Sources 
Power plant influences on bulk precipitation, throughfall, and 
stemflow nutrient inputs, 10:19057 (J;US) 
Quantitative Chemical Analysis 
Determination of the major elements and trace metals present 
in bitumen from several tar sand deposits, 10:17952 (R;US) 
Rotational States 
Experimental determination of the spin-rotation coupling 
constant in the Cs!#°Xe and K?*°Xe molecules, 10:19298 
(RA;US) 
Scanning Electron Microscopy 
Quantitative analysis of the elements in mineral constituents of 
coal samples with the aid of energy dispersive X-ray analysis 
combined with scanning electron microscopy, 10:17850 
(R;NL;In Dutch) 
Spin Orientation 
Experimental determination of the spin-rotation coupling 
constant in the Cs’*°Xe and K™°Xe molecules, 10:19298 
(RA;US) 
X-Ray Detection 
Quantitative analysis of the elements in mineral constituents of 
coal samples with the aid of energy dispersive X-ray analysis 
combined with scanning electron microscopy, 10:17850 
(R;NL;In Dutch) 
POTASSIUM COMPLEXES 
Catalytic Effects 
Carbon dioxide gasification of carbon black: isotope study of 
carbonate catalysis, 10:17844 (J;US) 
POTASSIUM HYDROXIDES 
Production 
Potash recovery from process and waste brines by solar 
evaporation and flotation , 10:18589 (R;US) 
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POTASSIUM PHOSPHATES 
Crystal Growth 
id growth of potassium dihydrogen phosphate crystals, 
10:18790 (R;US) 
POTTING MATERIALS 
Corrosion 
Electrical research on solar cells and photovoltaic materials. 
Third quarterly report, 10:18100 (R;US) 
Radiation Effects 


research on solar cells and photovoltaic materials. 


Third quarterly report, 10:18100 (R;US) 
POWER DEMAND 


Forecasting 
Expectations models of electric utilities’ forecasts: a case study 
of econometric estimation with influential data points, 
10:18537 (R;US) 
Numerical Data 
Trends in industrial use of energy, 10:18606 (J;US) 
POWER DISTRIBUTION SYSTEMS 
Economic 


Analysis 
Guidelines for evaluating distribution automation. Final report, 
10:18297 (R;US) 
POWER GENERATION 
Hazards 
Personal attitudes towards large-scale technologies. The 
perception of risks and benefits of electricity generation with 
uranium and coal, 10:18503 (R;NL) 
Profits 
Personal attitudes towards large-scale technologies. The 
perception of risks and benefits of electricity generation with 
uranium and coal, 10:18503 (R;NL) 
Public Opinion 
Personal attitudes towards large-scale technologies. The 
perception of risks and benefits of electricity generation with 
uranium and coal, 10:18503 (R;NL) 
POWER LOSSES 
F 
Long-term technical possibilities for el-power saving 
(Denmark), 10:18523 (RA;DK;In Danish) 
POWER REACTORS 


See also ARKANSAS-1 REACTOR 
BROWNS FERRY-1 REACTOR 


CALLAWAY-1 REACTOR 
CALLAWAY-2 REACTOR 
COMANCHE PEAK-1 REACTOR 


SEQUOYAH-I REACTOR 
SEQUOYAH-2 REACTOR 
SHIPPINGPORT REACTOR 


Non-destructive method for neutron exposure and 
constituent concentrations of a body, 10:18357 (P;US) 
Primary Coolant Circuits 
Liquid uranium alloy-helium fission reactor, 10:18304 (P;US) 
Reactor Cores 
Liquid uranium alloy-helium fission reactor, 10:18304 (P;US) 
POWER SUPPLIES 
See also PHOTOVOLTAIC POWER SUPPLIES 
Switching power supply, 10:19635 (P;US) 
POWER TRANSMISSION LINES 
Biological Effects 
Environmental studies of a 1100-kV prototype transmission 
line: an annual report for the 1983 study period, 10:19261 
(R;US) 


Field demonstrations of communication for distribution 
automation, Phase 2. Final report, 10:18296 (R;US) 


Electrical Insulators 

Brittle fracture problem in composite insulators, 10:18301 
(R;GB) 

Failures 
Fault finder, 10:18302 (P;US) 

Static Loads 
Icing model, 10:18295 (R;NO;In Norwegian) 

POWER TRANSMISSION TOWERS 


Load transfer mechanisms in rock sockets and anchors. Final 
report, 10:18299 (R;US) 
PRASEODYMIUM IONS 
Emission Spectra 
Free-ion spectra of interest to solid and solution 
spectroscopists, 10:19326 (R;US) 
PRECURSORS (DELAYED NEUTRON) 
See DELAYED NEUTRON PRECURSORS 
PRECURSORS (DELAYED NEUTRONS) 
See DELAYED NEUTRON PRECURSORS 
PREFABRICATED BUILDINGS 
Marketing 
Passive solar manufactured buildings development and analysis, 
10:18195 (RA;US) 
Passive Solar Heating 
Passive solar manufactured buildings development and analysis, 
10:18195 (RA;US) 
Passive solar manufactured building project. Final report, 
10:18225 (R;US) 
PRENATAL IRRADIATION 
Risk Assessment 
Malformations and maturation disturbances after prenatal 
irradiation, 10:19184 (RA;DE;In German) 
PRESSURE (0100-1000 ATM) 
See HIGH PRESSURE 
PRESSURE (10-100 MPA) 
See HIGH PRESSURE 
PRESSURE VESSELS 
Acoustic Emission Testing 
Summary of detection, location, and characterization 
capabilities of AE for continuous monitoring of cracks in 
reactors, 10:18331 (R;US) 


Propagation 
Summary of detection, location, and characterization 
capabilities of AE for continuous monitoring of cracks in 
reactors, 10:18331 (R;US) 
Gamma 
Non-destructive method for ing neutron exposure and 
constituent concentrations of a body, 10:18357 (P;US) 
Physical Radiation Effects 
Non-destructive method for neutron exposure and 
constituent concentrations of a body, 10:18357 (P;US) 
Tensile properties of irradiated nuclear grade pressure vessel 
plate and welds for the fourth HSST irradiation series 
(PWR;BWR), 10:18329 (R;US) 
Tensile Properties 
Tensile properties of irradiated nuclear grade pressure vessel 
plate and welds for the fourth HSST irradiation series 
(PWR;BWR), 10:18329 (R;US) 
PRESSURIZED HEAVY WATER COOLED 
MODERATED 
See PHWR TYPE REACTORS 
PRESSURIZED WATER COOLED 
MODERATED REACTO 
See PWR TYPE REACTORS 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRIMARY COOLANT CIRCUITS 
Liquid uranium alloy-helium fission reactor, 10:18304 (P;US) 
Acoustic Emission Testing 
Acoustic emission for on-line reactor pressure boundary 
monitoring, 10:18330 (R;US) 
Boiling Detection 
Low flow velocimeters and voiding detectors (PWR), 10:18407 
(R;US) 





Cracks 
Acoustic emission for on-line reactor pressure boundary 
monitoring, 10:18330 (R;US) 
Decontamination 
1983 Vermont Yankee recirculation line decontamination, 
10:18411 (RA;US) 
Flowmeters 
Low flow velocimeters and voiding detectors (PWR), 10:18407 
(R;US) 
Two-phase drag screen coefficients (PWR), 10:18406 (R;US) 
Leaks 


Current and actual licensing decisions on leak-before- 
break in the FRG, 10:18439 (RA;US) 


Nozzles 
TRAC-P1A predictions of the Battelle-Frankfurt top 
blowdown test (PWR), 10:18378 (R;US) 


plant piping, 10:18424 (RA;US) 

Case for eliminating instantaneous pipe break as a design basis 

for Westinghouse main coolant piping, 10:18436 (RA.US) 

Current position and actual ing decisions on leak-before- 

break in the FRG, 10:18439 (RA;US) 

Effect of large crack extension on the resistance of 

stainless steel piping materials, 10:18423 (RA;US) 

criteria for pipes with circumferential cracks, 10:18425 

(RA;US) 

Leak-before-break due to fatigue cracks in the cold leg piping 

system, 10:18432 (RA;US) 

pe ot ananmgeame Se mene gg 
the application of severe overloads II: a simple approach, 

10:18431 (RA;US) 

Prediction of leak rates through intergranular stress corrosion 

cracks, 10:18429 (RA;US) 

Some research in the field of leak before break criteria for 

piping, 10:18433 (RA;US) 

Theoretical analysis of unstable fracture in Type 304 stainless 

steel pipe with a circumferential part-through crack under 

tensile loading, 10:18420 (RA;US) 

Two-phase flow experiments through intergranular stress 

corrosion cracks, 10:18428 (RA;US) 

PUBLISHING INDUSTRY 


echnological change and electrification in the printing 
industry, 1880-1930, 10:18543 (R;US) 


Rotary probe traversing mechanism, 10:19032 (J;US) 


photosystem I-mediated and 
photoreduction of methyl viologen, 


profla 
10:18827 (J;NL) 


Hormone receptor densities in relation to °B neutron capture 
therapy, 10:19160 (RA;US) 
PROGESTIN 
See PROGESTERONE 
PROGRAMMING 
Limited to computer programming. 
package, Version 4. User Reference Manual, 
10:19556 (R;US) 
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PROGRAMMING LANGUAGES 
Graphics package, Version 4. User Reference Manual, 
10:19556 (R;US) 
PROMETHAZINE 
Chemical Reaction Kinetics 
Chemical behavior of SO;~ and SOs~ radicals in aqueous 
solutions (Pulsed irradiation), 10:18830 (J;US) 
PROMETHIUM IONS 
Emission Spectra 
Free-ion spectra of interest to solid and solution 
spectroscopists, 10:19326 (R;US) 
PRONGS 
See PARTICLE TRACKS 
PROPANE 
Sales 
Petroleum Marketing Monthly, December 1984, 10:17924 
(R;US) 
PROPINE 
See PROPYNE 
PROPIONIC ACID 
Biological Effects 
Cellular composition of the bone marrow in the chicken. II. 
Effect of age and the influence of the bursa of Fabricius on 
the size of cellular compartments, 10:19259 (J;US) 
PROPORTIONAL COUNTERS 
See also MULTIWIRE PROPORTIONAL CHAMBERS 
Position Sensitive Detectors 
High resolution position-sensitive parallel plate avalanche 
counters for the positron experiment EPOS at GSI, 10:18952 
(RA;DE;In German) 
PROPYNE 
Diffusion 
Kinetic evaluation of propyne surface diffusivity on silica- 
alumina-supported chromium(VI) using positron annihilation 
surface detection, 10:18813 (J;US) 
PROTAMINES 


Biosynthesis 
DNA packaging in mouse ids: synthesis of protamine 
variants and four-transition proteins, 10:19116 (J;US) 
Chemical Composition 
DNA packaging in mouse spermatids: synthesis of protamine 
variants and four-transition proteins, 10:19116 (J;US) 
PROTECTION (RADIATION) 
See RADIATION PROTECTION 


ic expression time of mutagen-induced 6-thio; 
resistance in Chinese hamster ovary cells (CHO/HGPRT 
system): expression in division-arrested cell cultures, 
10:19138 (J;US) 

Chemical Bonds 
Resolution of the diadenosine 5',5’’-P',P*-tetraphosphate 

binding subunit from a multiprotein form of HeLa cell DNA 
polymerase a, 10:19118 (J;US) 


Biomolecular deposition on multiple field-emitter tips, 10:18725 
G;US) 
Sample Preparation 
Biomolecular deposition on multiple field-emitter tips, 10:18725 
G;US) 
Structural Chemical Analysis 
Neutron protein crystallography: advances in methods and 
applications, 10:19123 (J; Us). 
PROTON BEAMS 
Focusing 
Quadrupole doublet with permanent for the focusing 
of proton beams, 10:18932 (RA;DE;In German) 
Polarized Beams 
— of nucleon polarization experiments, 10:19546 
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Possible use of spallation sources in neutron capture therapy; 
proposed measurements of neutron spectra at S.I.N., 
10:19153 (RA;US) 

PROTON REACTIONS 


Nuclear charge dispersion of fragments produced in relativistic 
collisions, 10:19453 (R;US) 
Historical Aspects 
Personal history of nucleon polarization experiments, 10:19546 
(R;US) 


Personal history of nucleon polarization experiments, 10:19546 
) 


Results from the UAS experiment at the CERN p anti p- 
collider, 10:19355 (R;DE) 
Multiple Production 
Short and long range correlation of hadrons in p anti p 
collisions at 540 GeV, 10:19354 (R;DE) 
Particle Production 
ital methods of heavy quark detection, 10:19375 


(R;US) 
for supersymmetry of the CERN monojets, 
10:19379 (R;US) 
Parton Model 
Measuring structure functions at SSC energies, 10:19368 
(R;US) 
Structure Functions 
Measuring structure functions at SSC energies, 10:19368 


(R;US) 
PROTON-INDUCED X-RAY EMISSION ANALYSIS 
See PIXE ANALYSIS 
PROTON-PROTON INTERACTIONS 
Jet Model 
Measurement of the dijet cross section in 400-GeV/c pp 
interactions, 10:19380 (J;US) 
Particle Production 
Heavy quark production processes in QCD, 10:19377 (R;US) 
Measurement of the dijet cross section in 400-GeV/c pp 
interactions, 10:19380 (J;US) 
PROTONS 
Ratio 
New procedure for the determination of the 
coefficient of the proton, 10:19372 (R;DE;In oe 
Multiple Production 
Kaons and quark-gluon plasma, 10:19497 (J;US) 
Semileptonic Decay 
Nuclear effects in inclusive pion photoproduction and in 
nucleon decay experiments, 10:19486 (R;DE) 
Weak Particle Decay 
Low energy tests for the standard model and beyond, 10:19392 
(R;US) 
PROTOPLASTS 
See PLANT CELLS 
PUBLIC BUILDINGS 
Energy Management 
Indiana energy management planning: a guide for state, 
county, and municipal governments, 10:18519 (R;US) 
Space Heating 
Study of space utilization and technical approaches to heating 
in buildings with irregular occupancy. Volume 2. 
Appendices. Final report, 10:18555 (R;US) 
PUBLIC INFORMATION 
Directories 
EIA Publications: New Releases. Publications 
January-February 1985, 10:18493 (R;US) 
PULMONARY CANCER 
See CARCINOMAS 
PULMONARY LAVAGE 
See LUNGS 
PULSE CIRCUITS 
Inductive storage ~~ circuit device, 10:18489 (?;US) 
PULVERIZED FUEL 
See FLY ASH 


PUMPING 


Energy Conservation 
Irrigation Pumping Plant Performance Handbook. Fourth 
edition (Glossary), 10:18594 (R;US) 
PUMPS 
See also CENTRIFUGAL PUMPS 


Design 
Grafoil-sealed, water-operated hydraulic ram for extremely 
high radiation, 10:17973 (J;US) 
Sealing Materials 
Grafoil-sealed, water-operated hydraulic ram for extremely 
high radiation, 10:17973 (J;US) 
PVC 
Combustion 
Evaluating electrical cables by the LLNL Ease-Of-Ignition 
apparatus, 10:18888 (RA;US) 


Ignition 
Evaluating electrical cables by the LLNL Ease-Of-Ignition 
apparatus, 10:18888 (RA;US) 
Physical Radiation Effects 
Kinetic model for predicting oxidative degradation rates in 
combined radiation-thermal environments, 10:18708 (R;US) 


See BORN APPROXIMATION 
PWR TYPE REACTORS 
See also ARKANSAS-1 


CALLAWAY-I REACTOR 
CALLAWAY-2 REACTOR 


Buildings 
Effect of debris/water interaction on overpressurization of 
PWR containment, 10:18381 (R;US) 


PWR containment during a postulated core-meltdown 
event, 10:18379 (R;US) 
Reliability analysis of RC containment structures under 
combined loads, 10:18382 (R;US) 
Design 
Energy Economic Data Base (EEDB) Program. Technical 
Reference Book, 10:18303 (R;US) 
ECCS 
Current position and actual licensing decisions on leak-before- 
break in the FRG, 10:18439 (RA;US) 
of fuel behavior results from the LOFT experiments, 
10:18393 (R;US) 
Economics 
Nuclear energy research on advanced LWRs in ROC, 
10:18336 (R;TW) 
Research on advanced LWRS in the Institute of Nuclear 
Energy Research, Republic of China (ROC), 10:18326 
(R;TW) 


Fuel Cans 

Effect of bundle size on cladding deformation in LOCA 
simulation, 10:18487 (BA;US) 

Electrically heated ex-reactor pellet-cladding interaction (PCI) 
simulations utilizing irradiated Zircaloy cladding, 10:18337 
(R;US) 

Fuel Cycle 
Nuclear research on advanced LWRs in ROC, 
10:18336 (R;TW) 
Fuel Element Clusters 
flow reflood heat transfer in rod bundles of different 
fuel rod simulator design, 10:18461 (RA;US) 
breakup and entrainment at PWR spacer grids, 
10:18462 (RA;US) 





Experimental study of heat transfer enhancement in disperse 
flow in rod bundles, 10:18459 (RA;US) 
Grid spacer effects in reflooding experiments using rod bundles 
of different fuel rod simulator design, 10:18466 (RA;US) 
of rod bundles with fuel rod simulators of different 
design, 10:18450 (RA;US) 


Electrically heated ex-reactor pellet-cladding interaction (PCI) 
simulations utilizing irradiated Zircaloy cladding, 10:18337 
(R;US) 


Fuel rod simulator effects in flooding experiments single rod 
tests, 10:18416 (R;DE) 

High Burnup PWR Ramp Test Program. Final report, 
10:18405(R;US) — 

Summary of fuel behavior results from the LOFT experiments, 

10:18393 (R;US) 


-cladding interaction (PCI) 
simulations utilizing irradiated Zircaloy cladding, 10:18337 
(R;US) 


Loss of Coolant 


Assessments of leak and break margins in stainless steel power 
plant piping, 10:18424 (RA;US) 
Case for eliminating instantaneous pipe break as a design basis 
for Westinghouse main coolant piping, 10:18436 (RA;US) 
COBRA-TF analysis of Westinghouse upper head injection 
ECCS heat transfer tests, 10:18453 (RA.US) 
Correlation of low flow, low pressure, and low-to-moderate 
quality post critical heat flux data, 10:18454 (RA;US) 
break in the FRG, 10:18439 (RA;US) 
Design report for JAERI Slab Core hot leg spool piece, 
10:18408 (R;US) 
Dispersed flow reflood heat transfer in rod bundles of different 
fuel rod simulator design, 10:18461 (RA;US) 
and entrainment at PWR spacer grids, 
10:18462 (RA;US) 
Droplet dynamics and heat transfer in dispersed two-phase 
flow, 10:18458 (RA;US) 
Effect of bundle size on cladding deformation in LOCA 
simulation, 10:18487 (BA;US) 
Effect of large crack extension on the tearing resistance of 
stainless steel piping materials, 10:18423 (RA;US) 
Experimental study of heat transfer enhancement in disperse 
flow in rod bundles, 10:18459 (RA;US) 
Fuel rod simulator effects in flooding experiments single rod 
tests, 10:18416 (R;DE) 
Grid spacer effects in reflooding experiments using rod bundles 
of different fuel rod simulator design, 10:18466 (RA;US) 
assessment of TRAC-P1A with SUPER-CANON 
blowdown tests, 10:18377 (R;US) 
Inverted annular film boiling and the Bromley model, 10:18455 


(RA;US) 
Investigation of dispersed flow heat transfer using different 
computer codes and heat transfer correlations, 10:18444 


(RA;US) 

Leak-before-break due to fatigue cracks in the cold leg piping 
eee 

flow velocimeters and voiding detectors, 10:18407 (R;US) 
iaiemiaanpiigiedecmecme necesaitseartecae 
cooling of subchannel of PWR, 10:18464 (RA;US) 

Methods and findings of a systems interaction study of a 
Westinghouse PWR, 10:18384 (R;US) 

Minimum heat flux conditions in boiling heat transfer, 10:18449 
(RA;US) 

Post-CHF low-void heat transfer of water: measurements in 
the complete transition boiling region at atmospheric 
pressure, 10:18456 (RA;US) 

Post dryout heat transfer prediction, 10:18460 (RA;US) 

Premature quenching by ballooned and burst fuel rod 
claddings in a LOCA, 10:18463 (RA;US) 

“as. of leak-before-break concept, 10:18434 


Probabilistic assessment of leak-before-break, 10:18441 
(RA;US) 
Pe Se ener “oeeat ese 
PWR plants. Volume 3. Guillotine break 
(canenaiey induced by earthquakes, 10:18468 (R;US) 
Quench front movement during reflood phase, 10:18448 
(RA;US) 
of rod bundles with fuel rod simulators of different 
design, 10:18450 (RA;US) 
Reflood analysis code REFLA, 10:18445 (RA;US) 
Reflood heat transfer in severely blocked fuel assemblies, 
10:18465 (RA;US) 
RELAPS/MOD2 post-CHF heat and mass transfer models, 
10:18446 (RA;US) 
Simple-to-use post dryout heat transfer model accounting for 
thermal non-equilibrium, 10:18457 (RA;US) 
Study on interfacial and wall heat transfer downstream a 
quench front, 10:18451 (RA;US) 
Summary of fuel behavior results from the LOFT experiments, 
10:18393 (R;US) 
TRAC-PIA predictions of the Battelle-Frankfurt top 
blowdown test, 10:18378 (R;US) 
TRAC-PD2 independent assessment, 10:18469 (R;US) 
Two-phase drag screen coefficients, 10:18406 (R;US) 
Visualization of the reflooding of a vertical tube by dynamic 
neutron radiography, 10:18443 (RA;US) 
Low-Level Radioactive Wastes 
Radionuclide correlations in low level radwaste, 10:18368 
(RA;US) 
Meltdown 
Effect of debris/water interaction on overpressurization of 
PWR containment, 10:18381 (R;US) 
PWR containment response during a postulated core-meltdown 
event, 10:18379 (R;US) 
Screening sensitivity study with the MARCH 2 code, 10:18473 
(R;US) 


Pipes 
ign report for JAERI Slab Core hot leg spool piece, 
10:18408 (R;US) 
Sensitization development in austenitic stainless steel piping, 
10:18332 (R;US) 


Nuclear energy research on advanced LWRs in ROC, 
10:18336 (R; TW) 

Research on advanced LWRS in the Institute of Nuclear 
Energy Research, Republic of China (ROC), 10:18326 
(R;TW) 

Plutonium Recycle 

Improved utilization of water reactor fuel with special 
emphasis on extended burnups and plutonium recycling, 
10:18350 (R;AT) 

Pressure Vessels 

Summary of detection, location, and characterization 
capabilities of AE for continuous monitoring of cracks in 
reactors, 10:18331 (R;US) 

Tensile properties of irradiated nuclear grade pressure vessel 
plate and welds for the fourth HSST irradiation series, 
10:18329 (R;US) 

Primary Coolant Circuits 

Acoustic emission for on-line reactor pressure boundary 
monitoring, 10:18330 (R;US) 

Assessments of leak and break margins in stainless steel power 
plant piping, 10:18424 (RA;US) 

Case for eliminating instantaneous pipe break as a design basis 
for Westinghouse main coolant piping, 10:18436 (RA;US) 
Current position and actual licensing decisions on leak-before- 

break in the FRG, 10:18439 (RA;US) 

Effect of large crack extension on the tearing resistance of 
stainless steel piping materials, 10:18423 (RA;US) 

Leak-before-break due to fatigue cracks in the cold leg piping 
system, 10:18432 (RA;US) 

Low flow velocimeters and voiding detectors, 10:18407 (R;US) 

TRAC-PIA predictions of the Battelle-Frankfurt top 
blowdown test, 10:18378 (R;US) 

Two-phase drag screen coefficients, 10:18406 (R;US) 
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Reactor Accidents 

Comparison of the computed dynamic behaviour of PWR- 
equipped nuclear power stations with corresponding 
experimental data, 10:18488 (TG;GB) 

Rebaselining of severe accident risks and the effects of 
postulated safety backfits, 10:18472 (R;US) 

Time- and volume-averaged conservation equations for 
multiphase flow. Part One. System without internal solid 
structures, 10:18470 (R;US) 


Reactor Cooling Systems 
High-temperature aqueous crevice corrosion in Alloy 600 and 
304L stainless steel, 10:18646 (RA;US) 
Probabilistic study of leak-before-break concept, 10:18434 
(RA;US) 
Probabilistic assessment of leak-before-break, 10:18441 
(RA;US) 
Ne ee 
PWR plants. Volume 3. Guillotine break 
hese induced by earthquakes, 10:18468 (R;US) 
of fuel behavior results from the LOFT experiments, 
10:18393 (R;US) 
TRAC-PD2 independent assessment, 10:18469 (R;US) 
Reactor Instrumentation 
Low flow velocimeters and voiding detectors, 10:18407 (R;US) 
Two-phase drag screen coefficients, 10:18406 (R;US) 
Reactor Kinetics 
Nuclear energy research on advanced LWRs in ROC, 
10:18336 (R;TW) 
Reactivity parameters for safety analysis, 10:18389 (R;US) 
Reactor 


Licensee Event Report (LER) compilation for month of 
January 1985. Volume 4, No. 1, 10:18348 (R;US) 
Reactor Maintenance 
Characterization of the temporary radiation work force at US 
nuclear power plants, 10:18305 (R;US) 
Materials 


Guasieiition dee 
10:18332 (R;US) 
Tensile properties of irradiated nuclear grade pressure vessel 
plate and welds for the fourth HSST irradiation series, 
10:18329 (R;US) 
Operation 


t in austenitic stainless steel piping, 


Comparison of the computed dynamic behaviour of PWR- 
equipped nuclear power stations with 
experimental data, 10:18488 (TG;GB) 

Licensed operating reactors. Status summary report, data as of 
December 31, 1984. Volume 9, No. 1, 10:18328 (R;US) 

Licensee Event Report (LER) compilation for month of 
December 1984. Volume 3, No. 12, 10:18467 (R;US) 

Reactor Safety 

Leak-before-break demonstration for a typical PWR main 
steam pipe, 10:18435 (RA;US) 

Licensee Event Report (LER) compilation for month of 
December 1984. Volume 3, No. 12, 10:18467 (R;US) 

Reactivity parameters for safety analysis, 10:18389 (R;US) 

Research on advanced LWRS in the Institute of Nuclear 
Energy Research, Republic of China (ROC), 10:18326 
(R;TW) 

Reactor Shutdown 

Risk reduction from safety-grade means of reaching and 

maintaining cold shutdown, 10:18380 (R;US) 
RHR Systems 
Risk reduction from safety-grade means of reaching and 
maintaining cold shutdown, 10:18380 (R;US) 
Seismic Effects 
Oe pen es eee 
PWR plants. Volume 3. Guillotine break 
cae induced by earthquakes, 10:18468 (R;US) 
Sorbent Recovery Systems 

Retention of elemental ***I by activated carbons under 

accident conditions, 10:18415 (R;DE;In German) 
Steam Generators 
Low flow velocimeters and voiding detectors, 10:18407 (R;US) 


demonstration for a typical PWR main 
steam pipe, 10:18435 (RA;US) 


QUADRUPOLE LINACS 
Beam injection 


Steam Systems 
Evaluation of methods for leak detection in reactor primary 
systems and NDE of cast stainless steel, 10:18334 (R;US) 
Transients 
High Burnup PWR Ramp Test Program. Final report, 
10:18405 (R;US) 
PYRENE 


Hydrogenation 
Kinetics of catalytic hydrogenation of polynuclear aromatic 
components in coal liquefaction solvents, 10:17839 (R;US) 
Spectroscopy 


Raman 
Surface-enhanced Raman spectrometry for trace organic 
analysis, 10:18775 (J;US) 
PYRIDINES 
See also ACRIDINES 
BIPYRIDINES 
QUINOLINES 
Distillation 
Steam distillation, solvent extraction, and ion exchange for 
— ee 10:18777 
J;U: 
Gas 


Steam distillation, solvent extraction, and ion exchange for 
ao 
ios > 


Exchange 
Steam distillation, solvent extraction, and ion exchange for 
polar organics in shale process waters, 10:18777 
G;US) 


Mass Spectroscopy 
Steam distillation, solvent extraction, and ion exchange for 
oun polar organics in shale process waters, 10:18777 


Solvent Extraction 
Steam distillation, solvent extraction, and ion exchange for 
ing polar organics in shale process waters, 10:18777 


determining 
(J;US) 
INES 


See also THYMIDINE 
URACILS 


Chemical Preparation 
Synthesis and biological activity of 
pyrimidine nucleoside, 10:18837 (RA:US) 
Nuclear Magnetic Resonance 
Synthesis and biological activity of a boron-containing 
pyrimidine nucleoside, 10:18837 (RA;US) 


Removal 
Coal cleaning technology, 10:17846 (B;US) 
PYRITES 


See PYRITE 
PYROMETERS 

Investigation of non-intrusive radiometers for entrained gasifier 
temperature measurements, 10:17814 (RA;US) 

Study of combustion spectra from an entrained-bed gasifier for 
development of advanced optical diagnostics, 10:17815 
(RA;US) 

PYRROLES 
See also INDOLES 


Charge Transport 
Polypyrrole electrodes, charge transfer to aqueous and solid 
polymer electrolytes, 10:18491 (J;FR) 


Q 


QUADRUPOLE LINACS 
Beam Dynamics 
RFQ as a particle decelerator, 10:18905 (R;US) 
Beam Injection 


Beam dynamics design for the Radio Frequency Quadrupole 
(RFQ) as preinjector of the HERA-Linac III, 10:18920 
(R;DE) 





Transport 
Beam dynamics design for the Radio Frequency Quadrupole 
(RFQ) as preinjector of the HERA-Linac III, 10:18920 
RF oy 


Beam dynamics design for the Radio Frequency Quadrupole 
(RFQ) as preinjector of the HERA-Linac III, 10:18920 
(R;DE) 


Uses 
RFQ as a particle decelerator, 10:18905 (R;US) 
QUALITY CONTROL 


ee caper eam Aga 10:19637 (R;US) 
QUANTITATIVE CHEMICAL ANAL 


Absorption 
Intracavity atomic with an inductively coupled 


Interactions 
Longitudinal jet cross sections in order asub(S)*, 10:19386 
(R;DE) 
Flavor Model 
Flavor-changing decays of the Z° and supersymmetry, 
10:19423 (;US) 


Space-Time 
Loop equations and constraints in two-dimensional QCD, 
10:19421 (J;US) 


Supersymmetry 
Flavor-changing decays of the Z° and supersymmetry, 
10:19423 (J;US) 
Two-Dimensional Calculations 
Loop equations and constraints in two-dimensional QCD, 
10:19421 (J;US) 
QUANTUM CRYSTALS 
Kinetic Energy 
Kinetic energies in quantum solids, 10:19333 (J;US) 
QUANTUM MECHANICS 
Consciousness and values in the quantum universe, 10:19541 
G;US) 
Causality 


Bell's theorem and the foundations of quantum physics, 
10:19536 (J;US) 


i variables and fluctuation-dissipation relations for 
a driven quantum oscillator, 10:19538 (J;US) 
Discrete foundation for physics and experience, 10:19426 
(RUS) 


Supersymmetry 
Topological invariance of the Witten index and related 
quantities, 10:19403 (J;US) 
INFINEMENT 


some general considerations, 10:19489 (R;US) 
Equations of State 
Quark matter transition in the baryon rich domain, 10:19496 


Particle Identification 
Kaons and quark-gluon plasma, 10:19497 (J;US) 


Photon and di-lepton emission from the quark-gluon plasma: 
some general considerations, 10:19489 (R;US) 
QUARK MODEL 
See also BAG MODEL 


Chirality 
rar 10:19396 


Spinor Fields 
— 10:19396 
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QUARK PLASMA 

See QUARK MATTER 
QUARK SEA 

See QUARK MATTER 
QUARK-GLUON PLASMA 

See QUARK MATTER 
QUARKS 

Particle Identification 
Experimental methods of heavy quark detection, 10:19375 
(R;US) 


Particle Production 
Experimental methods of heavy quark detection, 10:19375 
(RUS) 


QUARTZ 
Catalytic Effects 
Thermal reactions of aromatics with CaO. Technical progress 
Senet 1, 1982-March 31, 1983, 10:17836 (R;US) 
QUATERNARY PERIO! 
Climates 
Preliminary assessment of climatic change during late 
Wisconsin time, southern Great Basin and vicinity, Arizona, 
California, and Nevada, 10:19040 (R;US) 
QUERCUS 
See OAKS 
QUINOLINES 
Distillation 
Steam distillation, solvent extraction, and ion exchange for 
determining polar organics in shale process waters, 10:18777 
G;US) 


Steam distillation, solvent extraction, and ion exchange for 
determining polar organics in shale process waters, 10:18777 
(J;US) 


Homogeneous catalytic hydrogenation. 2. Selective reduction 
of polynuclear heteroaromatic compounds catalyzed by 
chlorotris(triphenylphosphine)rhodium(I), 10:17843 (J;US) 

Ton Exchange 


Steam distillation, solvent extraction, and ion exchange for 
polar organics in shale process waters, 10:18777 
G;US) 


Spectroscopy 
Steam distillation, solvent extraction, and ion exchange for 
polar organics in shale process waters, 10:18777 
(J;US) 


Screening 
Comparative genotoxic effects of the cooked-food-related 
mutagens Trp-P-2 and IQ in bacteria and cultured 
mammalian cells, 10:19250 (J;NL) 
Quantitative Chemical Analysis 
Monitoring ee aromatic hydrocarbons at a coal 
gasification facility: preliminary results, 10:17872 (R;US) 
Solvent Extraction 
Steam distillation, solvent extraction, and ion exchange for 
ining polar organics in shale process waters, 10:18777 
G;US) 


Comparative genotoxic effects of the cooked-food-related 
mutagens Trp-P-2 and IQ in bacteria and cultured 
mammalian cells, 10:19250 (J;NL) 


R PROCESS 
Some effects of high temperature and density on neutron- 
capture nucleosynthesis, 10:19468 (R;US) 
RADIATION ACCIDENTS 
Risk Assessment 
Risks associated with nuclear material recovery and waste 
preparation, 10:18062 (J;US) 
RADIATION BURDEN 
See RADIATION DOSES 
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RADIATION CHEMISTRY 
Research Programs 
Radiation Laboratory quarterly report, September 1-December 
31, 1984, 10:18828 (R;US) 
RADIATION DECONTAMINATION 
See DECONTAMINATION 
RADIATION DETECTORS 


Experiments and detectors for high energy heavy ion colliders, 
10:18917 (R;US) 


Evaluation 
Health physics instrumentation needs, 10:18968 (R;US) 
On-Line Control Systems 
FASTBUS at the front end, 10:18995 (RA;US) 
Performance Testing 
Evaluation of draft ANSI Sandard N42.17 by testing, 10:18967 
(R;US) 
Standards 
Evaluation of draft ANSI Sandard N42.17 by testing, 10:18967 
(R;US) 


Superconducting Magnets 
Superconducting magnets for detectors, 10:19007 (RA;US) 
RADIATION DOSEMETERS 
See DOSEMETERS 
RADIATION DOSES 
Calculation Methods 
Boron-10 in cell nucleus for neutron capture therapy, 
10:19157 (RA;US) 
Safety Standards 
In-service inspection planning to reduce 
exposures to ALARA levels, 10:18481 (J;US) 
RADIATION EXPOSURE (DOSES) 
See RADIATION DOSES 
RADIATION HAZARDS 
Meetings 
ASA conference on radiation and health: Coolfont IV. Final 
report, 10:19198 (R;US) 
RADIATION HYGIENE 
See RADIATION PROTECTION 
RADIATION MONITORING 
Quality Assurance 
Evaluation of analytical results on DOE Quality Assessment 
Program samples, 10:19063 (R;US) 
RADIATION PROTECTION 
Significance of radiation protection in the Federal Republic of 
Germany, 10:19509 (RA;DE;In German) 


Dosemeters 
Progress in the field of radiation detection techniques and of 
dosimetry, 10:19511 (RA;DE;In German) 


Information meeting on radiation protection research 
by the BMI (Federal German Home Office), 10:19508 
(R;DE;In German) 

Detectors 


Radiation 
Progress in the field of radiation detection techniques and of 
dosimetry, 10:19511 (RA;DE;In German) 
Research Programs 


Major activities in radiation protection research sponsored by 
the Federal German Home Office, 10:19510 (RA;DE;In 
German) 

RADIATION SAFETY 
See RADIATION PROTECTION 
RADIATION SCATTERING ANALYSIS 
Ton Channeling 
Surface modification of solids, 10:18625 (R;US) 
RADIATION SYNDROME 
Radioinduction 

Effects of deuterium oxide and cysteamine on the acute 

lethality of head irradiation (Mice), 10:19196 (RA;US) 
RADIATIONS 
See also ELECTROMAGNETIC RADIATION 


Radiation calculation by means of 

Monte Carlo method, 10:17896 (R;DK;In Danish) 
RADIATIVE COOLING 

Radiative cooling resource, 10:18087 (RA;US) 
RADIATORS 

Limited to heat radiators. 

Heat Flux 
Location of heating charge meters operating on the 
evaporation principle, 10:18587 (TJ;GB) 

RADICALS 


Not to be used for compound descriptions. 


See also HYDROXYL RADICALS 
NITROXYL RADICALS 


Chemical Reaction Kinetics 
Chemical behavior of SOsp and SOs~ radicals in 
solutions (Pulsed irradiation), 10:18830 (J;US) 
Photoproduction 
Solvent isotope effect on the reactivity of 
cations embedded in micelles, 10:18824 :US) 
RADIOACTIVE AEROSOLS 
Particle Size 
Particle size distributions formed by atmospheric hydrolysis of 
uranium hexafluoride, 10:19062 (R;US) 
Washout 
Sensitivity and uncertainty studies of the CRAC2 code for 
= 10:19060 
RADIOACTIVE BIOLOGICAL WASTES 
See RADIOACTIVE WASTES 
RADIOACTIVE GASEOUS WASTES 
See RADIOACTIVE WASTES 
RADIOACTIVE MATERIALS 


See also FISSION PRODUCTS 
RADIOACTIVE WASTES 


Transport Regulations 
ee nan Oe 0S ena 
material transportation regulations, 10:17968 (RA;US) 
Uses 


Survey of the uses of radioactive materials in Louisiana's 
offshore waters, 10:18067 (R;US) 
RADIOACTIVE PARTICULATES 
See RADIOACTIVE AEROSOLS 
RADIOACTIVE WASTE DISPOSAL 
Containers 
Composition and stratigraphic distribution of materials in the 
lower San Andres Salt Unit, 10:19274 (BA;US) 
Irradiation-corrosion evaluation of metals for nuclear waste 
package applications in Grande Ronde basalt ground water, 
10:18684 (BA;US) 


Very rough preliminary estimate of the colloidal sodium 
induced in rock salt by radioactive waste canister radiation, 
10:18018 (J;US) 


Erosion of earth covers used in shallow land burial at Los 
Alamos, New Mexico, 10:18008 (J;US) 
Health Hazards 
Evaluation of health and safety impacts of defense high-level 
waste in geologic repositories, 10:18061 (R;US) 
Meetings 
Review panel comments on geomedia specific research, 
10:18049 (BA;US) 


Status of radioactive waste disposal activities and the defense 
waste management plan, 10:18013 (J;US) 
Radionuclide Migration 
Near-field and far-field mass transfer in a geologic repository, 
10:18009 (J;US) 
Remote Handling Equipment 
Development and use of a remote waste handling system for 
disposal of greater confinement wastes, 10:17981 (R;US) 





RADIOACTIVE WASTE DISPOSAL 
Research Programs 


Research Programs 
tebe Technical progress report for the 
al 1 July-30 September 1984, 10:17977 (R;US) 


ee cl ace chata esessatita har nemaeaiia 
design of an exploratory shaft, Richton Dome, Mississippi, 
10:18039 (BA;US) 

Geohydrology surrounding a potential high-level waste 
repository in Richton Salt Dome, Mississippi, 10:18040 
(BA;US) 

Implementation of Nuclear Waste Policy Act for civilian high- 
level radioactive waste, 10:18014 (J;US) 

Laboratory and field data needs for si repository 
modeling, 10:18029 (BA;US) 

Pathways analyses and their role in the decision making 
process for selection of low-level waste disposal sites, 
10:17980 (R;US) 

Relationship of engineering geology to conceptual repository 
design in the Gibson Dome area, Utah, 10:18041 (BA;US) 

Temperature Effects 

Studies of altered vitrophyre for the prediction of nuclear 
waste repository-induced thermal alteration at Yucca 
Mountain, Nevada, 10:18025 (J;US) 

RADIOACTIVE WASTE FACILITIES 
‘See also WIPP 
Construction 

Waste Management Program. Technical progress report, 
January-March 1984, 10:17993 (R;US) 

Design 

Characterization of earth materials properties for conceptual 
design of an exploratory shaft, Richton Dome, Mississippi, 
10:18039 (BA;US) 

Design characteristics of a for remote vitrification of 
Hanford wastes, 10:18012 (J;US) 


conceptual 
repository design in the Palo Duro Basin, Texas, 10:18043 
(BA;US) 


conceptual repository 

design in the Gibson Dome area, Utah, 10:18041 (BA;US) 

Rock properties input to the site screening process, 10:18022 
G;US) 
Economic 


Impact 
Socioeconomic data base report for the Paradox Basin, Utah, 
10:17978 (R;US) 


of engineering geology to 


Managing nuclear waste: a better idea (Excerpt of conclusions 
and recommendations), 10:17988 (R;US) 
Managing nuclear waste: a better idea, 10:17989 (R;US) 


Far field flow uncertainty analysis for the Palo Duro Basin, 
10:18045 (BA;US) 

Geochemical studies of Columbia River basalts, 10:18023 
G;US) 

Strontium isotopic study of fracture filling minerals in the 
Grande Ronde basalt, Washington, 10:18020 (J;US) 

Management 

Managing nuclear waste: a better idea (Excerpt of conclusions 
and recommendations), 10:17988 (R;US) 

Managing nuc'ear waste: a better idea, 10:17989 (R;US) 


Operational technology for greater confinement disposal, 
10:17990 (R;US) 


Guidelines on interim performance constraints for radioactive 
waste disposal in crystalline rock, 10:17976 (R;US) 
Performance Testing 
Far field flow uncertainty analysis for the Palo Duro Basin, 
10:18045 (BA;US) 
Stochastic analysis of ground water traveltime for long-term 
repository performance assessment, 10:18035 (BA;US) 


Far field flow uncertainty analysis for the Palo Duro Basin, 
mee 


eeiaaniieasitead 
of the Yucca Mountain Repository Site, southern Nevada, 
10:18005 (R;US) 


ERA-10/10 / 168S 


Site Selection 
Geohydrology surrounding a potential high level nuclear waste 
repository in the Palo Duro Basin, Texas, 10:18044 (BA;US) 
materials considerations for conceptual 
repository design in the Palo Duro Basin, Texas, 10:18043 
(BA;US) 
Mineralogy-petrology and ground water geochemistry of 
Yucca Mountain tuffs, 10:18037 (BA;US) 
Progress on radiometric dating of Wolfcamp brines using ‘He 
and “Ar, 10:18024 (J;US) 
Rock properties input to the site screening process, 10:18022 
(J;US) 
Site description and selection process, 10:18036 (BA;US) 
Socioeconomic data base report for Louisiana (Vacherie 
Dome), 10:19094 (R;US) 
Socioeconomic data base report for the Paradox Basin, Utah, 
10:17978 (R;US) 
Stochastic analysis of ground water traveltime for long-term 
repository performance assessment, 10:18035 (BA;US) 
Use of compensation and incentives in siting low-level 
radioactive waste disposal facilities, 10:17987 (R;US) 
Social Impact 
Socioeconomic data base report for the Paradox Basin, Utah, 
10:17978 (R;US) 
Socio-Economic Factors 
Socioeconomic data base report for Louisiana (Vacherie 
Dome), 10:19094 (R;US) 
RADIOACTIVE WASTE MANAGEMENT 
Decision Making 
Project Decision Schedule. Radioactive Waste Management 
System, 10:17991 (R;US) 
Documentation 
Case histories of EA documents for nuclear waste, 10:18056 
(R;US) 
Personnel 
Available vendor training programs, 10:18372 (RA;US) 
Commonwealth Edison training program, 10:18373 (RA;US) 
Political Aspects 
Beneficial role of conflict in radioactive waste management 
programs, 10:17985 (R;US) 
Programs 


Waste Management Program. Technical progress report, 
January-March 1984, 10:17993 (R;US) 
Social Impact 
Beneficial role of conflict in radioactive waste management 
programs, 10:17985 (R;US) 
RADIOACTIVE WASTE PROCESSING 
Containers 
Canister glass level detection by fast neutron transmission, 
10:18010 (J;US) 


Programs 
Defense waste and byproducts management monthly report for 
January 1985, 10:18002 (R;US) 
Vitrification 
Remote removal of contaminated equipment from a 
radiochemical engineering cell, 10:18016 (J;US) 
RADIOACTIVE WASTE STORAGE 
See also MONITORED RETRIEVABLE STORAGE 
Containers 
Self-closing shielded container for use with radioactive 
materials, 10:18007 (P;US) 
Research Programs 
Defense waste and byproducts management monthly report for 
January 1985, 10:18002 (R;US) 
RADIOACTIVE WASTES 
See also ALPHA-BEARING WASTES 
HIGH-LEVEL RADIOACTIVE WASTES 
INTERMEDIATE-LEVEL RADIOACTIVE WASTES 
LOW-LEVEL RADIOACTIVE WASTES 


Role of Eh in nuclear waste form dissolution, 10:18017 (J;US) 
Measuring Methods 
Computational methods for evaluating and designing waste 
measurement systems, 10:18066 (J;US) 
Redox Potential 
Role of Eh in nuclear waste form dissolution, 10:18017 (J;US) 
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RADIOCARBON DATING 
See CARBON 14 
RADIOCRYSTALLOGRAPHY 


RADIOGRAPHY 

RADIOISOTOPE cap ancy 
See RADIONUCLIDE MIGRA 

meaytas9 ce ope PROTECTION 


PROTECTION 
RADIONUCLIDE MIGRATION 
In environment. 


Two-reagent neutralization scheme for controlling the 
migration of contaminants from a uranium mill tailings 
disposal pond, 10:18059 (R;US) 

Flow Models 

Transport of '*C and uranium in the Carrizo aquifer of south 
Texas, a natural analog of radionuclide migration, 10:19271 
(J;US) 

onitoring 

Field sampling for monitoring migration and defining the areal 

extent of chemical contamination, 10:18058 (R;US) 
RADIONUCLIDE TRANSFER (IN ENVIRONMENT) 
See RADIONUCLIDE MIGRATION 
RADIOTHORIUM 
See THORIUM 228 
RADIUM 


Radioecological Concentration 
Use of natural radionuclides to predict the behavior of 
radwaste radionuclides in far-field aquifers, 10:18021 (J;US) 
RADIUM 222 
Decay 
Theoretical estimates of the rates of radioactive decay of 
radium isotopes by '*C emission, 10:19482 (J;US) 
RADIUM 223 


Theoretical estimates of the rates of radioactive decay of 
radium isotopes by '*C emission, 10:19482 (J;US) 
RADIUM 224 


Theoretical estimates of the rates of radioactive decay of 
radium isotopes by '*C emission, 10:19482 (J;US) 
RADIUM 226 
RBE 
Compeen a Oo ee of radium and bone-seeking 
actinides (Beagles), 10:19203 (RA;US) 
Toxicity 


Strontium-90 and radium-226 toxicity in beagle dogs: current 
status, 10:19201 (RA;US) 
RADIUM 228 
RBE 
Comparison of the carcinogenicity of radium and bone-seeking 
actinides (Beagles), 10:19203 (RA;US) 


exposure in homes radon and thorium 
ees products, 10:19264 (RA;DE;In German) 
RADON 222 
Radiation Mi 
Radiation exposure in homes radon and thorium 
daughter products, 10:19264 (RA;DE;In German) 
RAIN WATER 


[Use of rainwater and and hybrid passive/wood fire 
water heating]. Final report, 10:18228 (R;US) 
Uses 
[Use of rainwater and greywater and hybrid passive/wood fire 
water heating]. Final report, 10:18228 (R;US) 
RAMAN SPECTRA 
Advanced coherent Raman diagnostics for coal gasification 
streams, 10:17823 (RA;US) 


Coherent anti-Stokes Raman spectroscopy 
gasification streams, 10:17822 (RA;US) 
RANCHO SECO-1 REACTOR 
Sacramento, California, USA 
Engineered Safety Systems 


of licensing activities for operating plants designed 
by Babcock and Wilcox, 10:18347 (R;US) 


Reactor 
of licensing activities for operating plants designed 
by Babcock and Wilcox, 10:18347 (R;US) 
Reactor Protection Systems 
Comparison of licensing activities for 
by Babcock and Wilcox, 10:18347 (R;US) 
RANKINE CYCLE POWER SYSTEMS 
Performance 
Performance analysis of a solar-powered/ fuel-assisted rankine 
cycle with a novel 30 hp turbine, 10:18184 (J;GB) 
Systems Analysis 
Performance analysis of a solar-powered/ fuel-assisted rankine 
cycle with a novel 30 hp turbine, 10:18184 (J;GB) 
RARE EARTH COMPOUNDS 


diagnostics for coal 


plants designed 


COMPOUNDS 
DYSPROSIUM COMPOUNDS 
ERBIUM COMPOUNDS 


HOLMIUM COMPOUNDS 
Chemical Preparation 
Future directions in solid state lanthanide and actinide 
chemistry, 10:18803 (J;CH) 
Chemical Reactions 
Phase and chemical transformation of rare earth metal 
compounds under high dynamic pressure, 10:18694 (RA;US) 
Phase Transformations 
Phase and chemical transformation of rare earth metal 
compounds under high dynamic pressure, 10:18694 (RA;US) 
RARE EARTH NUCLEI 
For nuclear properties of rare earths. 


Microscopic analysis of angular momentum projected HFB- 
states in terms of interacting bosons, 10:19472 (R;US) 
Nuclear Structure 
Microscopic analysis of angular momentum projected HFB- 
states in terms of interacting bosons, 10:19472 (R;US) 
RARE EARTHS 
Chemical Preparation 
Future directions in solid state lanthanide and actinide 
chemistry, 10:18803 (J;CH) 
RARE GASES 


See also ARGON 


HELIUM 
KRYPTON 
NEON 
RADON 
XENON 


Adsorption 
Study of field adsorption using pulsed-laser atom-probe field 
ion microscopy. Annual technical progress report, April 1, 
1984-March 31, 1985, 10:19308 (Us) 
Polarized Targets 
Polarization of stable and radioactive noble gas nuclei by spin 
exchange with laser pumped alkali atoms, 10:19295 (RA;US) 
Spin 


Exchange 
Polarization of stable and radioactive noble gas nuclei by spin 
exchange with laser pumped alkali atoms, 10:19295 (RA;US) 
REACTOR ACCIDENTS 
See also LOSS OF COOLANT 
LOSS OF FLOW 
MELTDOWN 
REACTOR CORE DISRUPTION 
TRANSIENT OVERPOWER ACCIDENTS 
Calculation Methods 
Thermal-hydraulic inethods in fast reactor safety, 10:18403 


(R;US) 





Computerized Simulation 
BWR plant analyzer development at BNL, 10:18388 (R;US) 
Evaluation of internal flooding in a BWR, 10:18383 (R;US) 
Evaluation 


Human error in events involving wrong unit or wrong train, 
10:18483 (J;US) 
Heat Transfer 
Comparison of the computed dynamic behaviour of PWR- 
equipped nuclear power stations with 
experimental data, 10:18488 (TG;GB) 


Hydraulics 
Comparison of the computed dynamic behaviour of PWR- 
equipped nuclear power stations with corresponding 

experimental data, 10:18488 (TG;GB) 
Radiation Hazards 
eee eee 


Rebaselining of severe accident risks and the effects of 
postulated safety backfits, 10:18472 (R;US) 
Safety Engineering 
Human error in events involving wrong unit or wrong train, 
10:18483 (J;US) 
System Failure Analysis 
Rebaselining of severe accident risks and the effects of 
postulated safety backfits, 10:18472 (R:US) 


a horizontal tube 
ivi stbe5s RAGUTD 
REACTOR COMPONENTS 
See also BREEDING BLANKETS 
REACTOR CHANNELS 
REACTOR COOLING SYSTEMS 
REACTOR CORES 
Regulatory Guides 
pppoe en ee egestas, ashe ce 
governing the design of HTR for temperatures 
above 800°C, 10:18338 (R;DE;In German) 
REACTOR CONTROL SYSTEMS 
Evaluations 


water critical facility, 10:18360 (R;EG) 
REACTOR CONTROL THEORY 
See REACTOR KINETICS 
REACTOR COOLING SYSTEMS 
See also PRIMARY COOLANT CIRCUITS 
RHR SYSTEMS 


Leak Detectors 
Leak rate measurements and detection systems, 10:18430 
(RA;US) 


—— eee 10:18313 


Aipgletion of Sictabesnitenica lads teaotiih eigen 
uo against pipe rupture in SEP plants, 10:18437 
Crack growth rates and effectiveness of LPHSW remedy in 
—_ ". oe 10:18311 
Deaeration studies in Sweden, 10:18320 (RA;US) 
Effect of sulfate and chloride intrusions on cracking of stainless 
steel at 288°C, 10:18325 (RA;US) 
Effects of aqueous impurities on intergranular stress corrosion 
cracking of sensitized 304 stainless steel, 10:18322 (RA;US) 
Effects of hydrogen, oxygen, acids, bases and salts on ECP 
walidions of diabetes ceaek 10:18324 (RA;US) 
Fundamental microstructural investigations of various stainless 
steels used in nuclear applications, 10:18317 (RA;US) 
High-temperature aqueous crevice corrosion in Alloy 600 and 
304L stainless steel, 10:18646 (RA;US) 
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Implicit safety margins in the ASME code 
for flaws in austenitic piping, 10:18427 (RA;US) 


Laboratory studies on hydrogen water chemistry, 10:18321 
;US) 


(RA; 

Last Pass Heat Sink Welding, 10:18310 (RA;US) 

Leak rate measurements and detection systems, 10:18430 
(RA;US) 

Margins of safety based on circumferential cracked depth using 
the net-section collapse analysis, 10:18426 (RA;US) 

Materials performance in a startup environment, 10:18319 


(RA;US) 

Measurement of throughwall residual stresses in large-diameter 
piping butt weldments using strain-gauge techniques, 
10:18314 (RA;US) 

Parametric studies for stress corrosion in Type 304 stainless 
steel pipe, 10:18315 (RA;US) 

Probabilistic study of leak-before-break concept, 10:18434 
(RA;US) 


Probabilistic assessment of leak-before-break, 10:18441 
(RA;US) 

Proposed changes in intermediate pipe break criteria, 10:18440 
(RA;US) 


Qualification of solution heat treatment, corrosion resistant 
cladding and heat sink welding, 10:18308 (RA;US) 

Qualification of Induction Heating Stress Improvement as a 
—_ remedy, 10:18309 os 

Some considerations in the application of fracture mechanics to 
delimit leak-before-break conditions in nuclear power plant 
piping, 10:18438 (RA;US) 

Stable and unstable growths of circumferential cracks in Type 
304 stainless steel pipes under tensile and thermal loadings, 
10:18421 (RA;US) 

Status of the Remedy Development Task of the BWR owners 
group IGSCC research program, 10:18307 (RA;US) 

Studies on weld overlay for repair, 10:18312 (RA;US) 

Studies on stress corrosion on sensitized type 304 
stainless steel, 10:18323 (RA;US) 

Use of constant rate tests to characterize low 
temperature sensitization in Type 304 stainless steel weld- 
heat-affected zone, 10:18316 (RA;US) 

System Failure Analysis 

Probability of pipe failure in the reactor coolant loop of 
Westinghouse PWR plants. Volume 3. Guillotine break 
indirectly induced by earthquakes, 10:18468 (R;US) 

TRAC-PD2 independent assessment, 10:18469 (R;US) 

Water Chemistry 

Deaeration studies in Sweden, 10:18320 (RA;US) 

Effect of sulfate and chloride intrusions on cracking of stainless 
steel at 288°C, 10:18325 — 

Effects of aqueous impurities on ular stress corrosion 
cracking of sensitized 304 stainlees steel, 10:18322 (RA;US) 

Effects of hydrogen, oxygen, acids, bases and salts on ECP 
variations of stainless steel, 10:18324 (RA;US) 

High-temperature aqueous crevice corrosion in Alloy 600 and 
304L stainless steel, 10:18646 (RA;US) 

Laboratory results on the effects of oxygen control during 
BWR start up on the IGSCC of 304 stainless steel, 10:18318 
(RA;US) 

Laboratory studies on hydrogen water chemistry, 10:18321 
(RA;US) 

Materials performance in a startup environment, 10:18319 
(RA;US) 

Studies on stress corrosion cracking 
stainless steel, 10:18323 (RA;US) 

REACTOR CORE DISRUPTION 


Hydrodynamics 
Fuel relocation modeling in the SAS4A accident analysis code 
system, 10:18401 (R;US) 
REACTOR CORES 
Liquid uranium alloy-helium fission reactor, 10:18304 (P;US) 


Microprocessor-based integrated LMFBR core surveillance, 
10:18363 (R;DE) 


criteria 


on sensitized type 304 


Microprocessor-based integrated LMFBR core surveillance, 
10:18363 (R;DE) 
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Hanging core support system for a nuclear reactor (LMFBR), 
10:18345 (P;US) 
REACTOR DECOMMISSIONING 
Bibliographies 
Radioactive waste management: a series of bibliographies. 
Decontamination and decommissioning. Supplement 1, 
10:17992 (R;US) 
REACTOR INSTRUMENTATION 
Low flow velocimeters and voiding detectors (PWR), 10:18407 
(R;US) 
Two-phase drag screen coefficients (PWR), 10:18406 (R;US) 
Research 


Programs 
Instrumentation and Controls Division progress report, July 1, 
1982-July 1, 1984. Volume 1, 10:18947 (R;US) 
REACTOR KINETICS 
Collisions 
Refinements in the computation of collision probabilities, 
10:18356 (R;US) 
Models 


Reactivity parameters for safety analysis, 10:18389 (R;US) 
REACTOR LICENSING 
Reviews 
Status of power-rector projects undergoing licensing review, 
10:18349 (J;US) 
REACTOR MAINTENANCE 
Personnel 
Characterization of the temporary radiation work force at US 
nuclear power plants, 10:18305 (R;US) 
REACTOR MATERIALS 
To be assigned in conjunction with the specific descriptor for the 
material used in a reactor, provided this descriptor is not yet up- 
posted to reactor materials. 
Physical Radiation Effects 
Tensile properties of irradiated nuclear grade pressure vessel 
plate and welds for the fourth HSST irradiation series 
(PWR;BWR), 10:18329 (R;US) 
Stress Corrosion 
Sensitization development in austenitic stainless steel piping 
(PWR; BWR), 10:18332 (R;US) 
Tensile 
eae rn ened ae oe 
plate and welds for the fourth HSST irradiation series 
(PWR;BWR), 10:18329 (R;US) 
REACTOR OPERATION 
Heat Transfer 
Copensito 0 rae commie’ Sawin hieteet ae Sve 
equipped nuclear power stations with corresponding 
experimental data, 10:18488 (TG;GB) 


Hydraulics 
Comparison of the computed dynamic behaviour of PWR- 
equipped nuclear power stations with corresponding 

experimental data, 10:18488 (TG;GB) 
In-Service Inspection 
In-service inspection planning to reduce 
exposures to ALARA levels, 10:18481 (J;US) 
Reporting Requirements 
Reports, standards, and safety guides, 10:18485 (J;US) 
Safety Engineering 
Nuclear Safety: technical progress review, September-Octobe 
1984. Volume 25, No. 5, 10:18474 (R;US) 
Safety Standards 
In-service inspection planning to reduce 
exposures to ALARA levels, 10:18481 (J;US) 
Nuclear Safety: technical progress review, September-October 
1984. Volume 25, No. 5, 10:18474 (R;US) 
Reports, standards, and safety guides, 10:18485 (J;US) 
REACTOR PHYSICS 
Use only for indexing articles of very broad coverage, such as 
annual reviews, text book, etc. 
Computer Calculations 
Solution of a D,O-benchmark problem using RSYST, 10:18339 
(R;DE;In German) 
Computer Codes 
MODIF: a code for completely reflected cylindrical reactors, 
10:18353 (R;EG) 


radiation 


REMOTE HANDLING EQUIPMENT 
Mechanical Properties 


REACTOR PROTECTION SYSTEMS 
See also ECCS 


Operation 
Markovian analysis of limiting conditions of operation for the 
reactor protection system, 10:18387 (R;US) 


Reliability 
A methodology for validation of safety parameters and fault 
identification, 10:18486 (J;US) 
REACTOR SAFETY 
Reactivity Worths 
en 10:18389 (R;US) 
Research Programs 


Nuclear Saitty Project. Annual report 1983, 10:18414 
: German) 


Safety Research 
10:18419 (R;US) 
REACTOR SHUTDOWN 
Reactor shutdown experience, 10:18482 (J;US) 
After-Heat Removal 
Risk reduction from safety-grade means of reaching and 
maintaining cold shutdown (PWR), 10:18380 (R;US) 


Performance 
Photodiode readout of BGO and Nal(T1), 10:19005 (RA;US) 
RECIPROCAL TRANSLOCATIONS 


National Surface Water Survey, western wilderness area lakes: 
environmental assessment. Draft, 10:19096 (R;US) 
RECYCLE (FUEL) 
See FUEL CYCLE 
RECYCLING 
Constraints 
Recycle of plastics from auto shredder residue: incentives and 
barriers, 10:18605 (J;US) 
Financial Incentives 
Recycle of plastics from auto shredder residue: incentives and 
barriers, 10:18605 (J;US) 
REDOX REACTIONS 


Photochemistry 
Fundamental studies in charge separation at interfaces in 


relation to water photolysis. Progress 
1983-December 31, 1984, 10:18820 (R;US) 
REDUCTASES 
See OXIDOREDUCTASES 
REFRIGERATORS 


September 1, 


Cycle 
Heat exchanger bypass system for an absorption refrigeration 
system, 10:18579 (P-US) 
Heat Exchangers 


Heat exchanger bypass system for an absorption refrigeration 
system, 10:18579 (P;US) 


See SOLID WASTES 


REGION IV 
See FEDERAL REGION IV 


HANDLING 
Differential pressure pin discharge apparatus, 10:18358 (P;US) 
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Development and use of a remote waste handling system for 
disposal of greater confinement wastes, 10:17981 (R;US) 
REMOTE SENSING 
Sensitivity Analysis 
Coupled atmosphere/canopy model for remote sensing of plant 
reflectance features, * lad 


Analyticity and the Borel summability of asymptotically free 
theories, 10:19425 (J;NL) 


DISORDERS 


Epidemiologic approaches to reproductive hazards of the 
workplace, 10:19270 (J;US) 
REPUBLIC OF CHINA 

See TAIWAN 


PROGRAMS 
To be used jointly with descriptor(s) for subject field and/or 
eee 


"Research and development Opportunities for Norwegian 
industry. Petroleum technologies for the 1980's, 10:17904 
(R;NO) 


Financing 
Fiscal year 1985 Department of Energy authorization (high- 
energy and nuclear physics). Volume II-B. Hearing before 
the Subcommittee on Energy Development and Applications 
of the Committee on Science and Technology, US House of 
Representatives, -Eighth Congress, Second Session, 
February 22, 1984, 10:19278 (B;US) 


eee Opportunities for Norwegian 
industry. Petroleum technologies for the 1980's, 10:17904 
(R;NO) 


Program Management 
Fiscal year 1985 Department of Energy authorization (high- 
energy and nuclear physics). Volume II-B. Hearing before 
the Subcommittee on Development and Applications 
of the Committee on Science and Technology, US House of 
Representatives, Ninety-Eighth Congress, Second Session, 
February 22, a. 10:19278 (B;US) 


Physics 
MODIF: a code for completely reflected cylindrical reactors, 
10:18353 (R;EG) 
Risk Assessment 
Individual and social risk of a research reactor in a large 
Se 10:18477 (J;US) 
RESERVOIR ROCK 
Acoustics 
Acoustic and electrical properties of Mexican geothermal rock 
samples, 10:18265 (R;US) 
Properties 
Acoustic and electrical properties of Mexican geothermal rock 
samples, 10:18265 (R;US) 
RESID 
See PETROLEUM RESIDUES 


See HOUSES 


HOUSES 

Air Conditioners 
Control of residential air conditioning loads. Innovative Rates 
— 1-September 30, 1980, 10:18539 
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Fourteen houses with low energy consumption at Heimdal. 
Airtightness, measures and measurements from 1981/1982, 
10:18578 (R;NO;In Norwegian) 

Construction 
Fourteen houses with low energy tion at Heimdal. 
tness, measures and measurements from 1981/1982, 
10:18578 (R;NO;In Norwegian) 
Cooling Load 
ing-load implications for residential passive solar heating 
systems, 10:18185 (RA;US) 


Energy Analysis 
Measured versus predicted performance of the SERI test 
house: a validation study, 10:18187 (RA;US) 
Review of microcomputer residential energy analysis software 
applications. Final report, 10:18560 (RUS) 
Energy Conservation 
Demand-side management. Volume 3. Technology alternatives 
and market implementation methods. Final report, 10:18542 
(R;US) 
Energy and peak power saved by passively cooled residences, 
10:18189 (RA;US) 
Energy Consumption 
Energy and peak power saved by passively cooled residences, 
10:18189 (RA;US) 
Energy Efficiency 
Information on indoor air quality and building energy-efficient 
homes, 10:18559 (R;US) 
Heat Pumps 
Future load structure. The load simulation nodel EFI-SIMBO. 
Part 1. User's guide, 10:18567 (R;NO;In Norwegian) 
Heat Recovery 
Future load structure. The load simulation nodel EFI-SIMBO. 
Part 1. User’s guide, 10:18567 (R;NO;In Norwegian) 
Heating 
Wood combustion in existing stoves, 10:18574 (R;SE;In 
Swedish) 
Heating Load 
Measured versus predicted performance of the SERI test 
house: a validation study, 10:18187 (RA;US) 
Heating Systems 
Few chances for the energy box, 10:18586 (TJ;GB) 
Indoor Air Pollution 
Information on indoor air quality and building energy-efficient 
homes, 10:18559 (R;US) 
Marketing 
Passive solar manufactured buildings development and analysis, 
10:18195 (RA;US) 
Natural Convection 
Convective heat transfer inside passive solar buildings, 
10:18213 (RA;US) 
Passive Solar Cooling Systems 
Energy and peak power saved by passively cooled residences, 
10:18189 (RA;US) 
Passive solar ines and evaluation criteria for 
builders, 10:18211 (RA;US) 
Passive Solar Heating Systems 
Convective heat transfer inside passive solar buildings, 
10:18213 (RA;US) 
Cooling-load implications for residential passive solar heating 
systems, 10:18185 (RA;US) 
Development of an industry-based residential thermal 
performance evaluation program, 10:18197 (RA;US) 
Measured performance of 50 passive solar residences in the 
US, 10:18196 (RA;US) 
Overview of roof pond systems, 10:18208 (RA;US) 
Passive solar manufactured buildings development and analysis, 
10:18195 (RA;US) 
Passive solar design ines and evaluation criteria for 
builders, 10:18211 (RA;US) 
Systems integration of photovoltaics and passive solar, 
10:18188 (RA;US) 
Photovoltaic Power Supplies 
Systems integration of photovoltaics and passive solar, 
10:18188 (RA;US) 
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Radiation Monitoring 
Radiation exposure in homes through radon and thorium 
daughter products, 10:19264 (RA;DE;In German) 
Roof Ponds 
Energy and peak power saved by passively cooled residences, 
10:18189 (RA;US) 
Overview of roof pond systems, 10:18208 (RA;US) 
Solar Heating 
Future load structure. The load simulation nodel EFI-SIMBO. 
Part 1. User’s guide, 10:18567 (R;NO;In Norwegian) 
Solar Heating Systems 
Combined solar system for space heating and service water 
supply. Measurements on a test stand, 10:18232 (R;DK;In 
Danish) 
Temperature Control 
Energy saving and the electricl load curve. Effects on 
domestic energy saving on the amount of energy 
consumption and the electric load curve, 10:18577 (R;NO;In 
Norwegian) 
Thermal Insulation 
Energy saving and the electricl load curve. Effects on 
domestic energy saving on the amount of energy 
consumption and the electric load curve, 10:18577 (R;NO;In 
Norwegian) 
Future load structure. The load simulation nodel EFI-SIMBO. 
Part 1. User’s guide, 10:18567 (R;NO;In Norwegian) 


residential energy analysis software 
applications. Final report, 10:18560 (R;US) 
RESIDENTIAL SECTOR 
Weatherization 
Results of the BPA Residential Weatherization Pilot Program 
evaluation, 10:18558 (R;US) 
RESIDUAL FUEL OIL 
See RESIDUAL FUELS 
RESIDUAL FUELS 
Exports 
Petroleum Supply Monthly, December 1984, 10:17923 (R;US) 


Petroleum Supply Monthly, December 1984, 10:17923 (R;US) 
Petroleum Supply Monthly, December 1984, 10:17923 (R;US) 


Petroleum Marketing Monthly, December 1984, 10:17924 
(R;US) 


Petroleum Supply Monthly, December 1984, 10:17923 (R;US) 
RESIDUAL HEAT REMOVAL 
See RHR SYSTEMS 
RESIDUAL OILS 
See PETROLEUM RESIDUES 
RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 


Ww 


eatherization 


See RESIDUAL FUELS 
RESINS 


Spectrophotometry 
Fourier transform infrared spectrophotometric 
happens Revision 1, 10:18762 (R;US) 
RESPIRABLE DUSTS 
See DUSTS 
RESPIRATORS 
Impact Tests 
Impact and vibration testing of fire fighters’ self-contained 
i =e 10:18859 (RA;US) 
Mechanical Vibrations 
Impact and vibration testing of fire fighters’ self-contained 
breathing apparatus, 10:18859 (RA;US) 
Performance Testing 
Impact and vibration testing of fire fighters’ self-contained 
breathing apparatus, 10:18859 (RA;US) 
Protection of self-contained breathing apparatus during high 
work rates and low operating pressures, 10:18856 (RA;US) 


Safety Standards 
German Standards: breathing apparatus, 10:19269 (TG;US) 
RESPIRATORY EQUIPMENT 
See RESPIRATORS 


analysis of resin 


RETINOL 

See VITAMIN A 
RETORTED SHALES 

See SPENT SHALES 
RETORTING 

See also IN-SITU RETORTING 

Technology Assessment 
Con retorting processes: A technical overview, 10:17951 
FIELD PINCH 


Design 
Fusion-power-core design of a compact Reversed-Field Pinch 
Reactor (CRFPR), 10:19621 (R;US) 
Equilibrium 
Resistive 
10:19571 (J;US) 


in the toroidal reversed-field pinch, 


Performance Testing 
Applicability of the RF-Furnace technique for AA and AE 
analyses of trace elements in environmental samples, 
10:19078 (J;US) 
RHENIUM 187 


Nucleosynthesis 
Some effects of high temperature and density 
capture nucleosynthesis, 10:19468 (R;US) 
RHENIUM COMPLEXES 
Synthesis 


on neutron- 


Studies of elimination reactions of metal complexes. 
report, August 1, 1981-July 31, 1985, 10:18804 (R;US) 
RHO-765 RESONANCES 
Particle Production 
Inclusive production of vector mesons rhosup(o) and 
Ksup(*+-) in e* e~ annihilation at <Vs> = 35 GeV, 
10:19356 (R;DE) 
RHODIUM 
Catalytic Effects 
Polymer-catalyst-modified cadmium sulfide 
diodes in the photolysis of water, 10:18076 (J;US) 
Magnetic Susceptibility 
Crystalline electric field effects on the paramagnetic 
susceptibility of polycrystalline materials, 10:19533 (J;NL) 
RHODIUM COMPLEXES 


heteroaromatic compounds catalyzed by 
chlorotris(triphenylphosphine)rhodium(]), 10:17843 (J;US) 
RHODOPSEUDOMONAS 
Photosynthetic 
Triazine herbicide resistance in the photosynthetic 
Rhodopseudomonas sphaeroides, 10:19100 (J;US) 
RHR SYSTEMS 
Performance 
Risk reduction from safety-grade means of reaching and 


maintaining cold shutdown (PWR), 10:18380 (R;US) 
RHYOLITES 


Nuclear Technology Programs. Quarterly progress report, 
April-June 1984, 10:17974 (R;US) 
RIBONUCLEIC ACID 


See RNA 
RICHLAND FFTF REACTOR 
See FFTF REACTOR 
RINGS (STORAGE) 
See STORAGE RINGS 
RISER CRACKING 
See COAL LIQUEFACTION 
RISK 
Applications of foreign probabilistic safety assessment 
experience to the US Nuclear Regulatory process, 10:18471 
(R;US) 
Probabilistic Estimation 
Review results of a BWR standard plant PRA and an 
assessment of potential benefits from design modifications, 
10:18385 (R;US) 


See also MESSENGER-RNA 





TRANSFER RNA 
Molecular Structure 
L. RNA A-to-Z transitions and DNA B-to-Z transitions. II. 
Circular intensity differential scattering of cholesteric liquid 
crystals, 10:19098 (R;US) 
RNA POLYMERASE 
See RNA 
ROBOTS 
Artificial 
Artifical intelligence 
10:18853 (R;US) 


Robotic system for preparing reagent and dilution vials, 
10:19016 (R;US) 
Use of industrial robots to deflash rubber-metal parts, 10:18862 


based control of a sensor-driven machine, 


posts: 
issues (Space shuttle main engine), 10:18871 (R;US) 
ROCKS 


See also IGNEOUS ROCKS 
METAMORFHIC ROCKS 


Fracture Mechanics 
Numerical model for simulating dynamic processes in rocks, 
10:19272 (R;US) 


Thermodynamic 
Coupled thermal-hydraulic-mechanical phenomena in saturated 
fractured porous rocks: Numerical approch, 10:19275 (J;US) 
RODS (FUEL) 
See FUEL RODS 
ROOF PONDS 


Reviews 
Overview of roof pond systems, 10:18208 (RA;US) 


ROOFS 
Radiant Heat Transfer 
Initial results from testing passive solar components in the NBS 
calorimeter, 10:18219 (RA;US) 
ROTATIONAL BAND 
See ROTATIONAL STATES 
ROTATIONAL STATES 


Analysis 
Multiphoton dissociation of a rotating molecule, 10:19342 
G;NL) 
RUBBERS 
Combustion 
Evaluating electrical cables by the LLNL Ease-Of-Ignition 
apparatus, 10:18888 (RA;US) 


Use of industrial robots to deflash rubber-metal parts, 10:18862 
(T3;US) 


Evaluating electrical cables by the LLNL Ease-Of-Ignition 
apparatus, 10:18888 (RA;US) 
RUBIDIUM 
Binding Energy 
Cohesive properties of bcc and fcc rubidium from ab initio 
pseudopotentials, 10:18668 (J;US) 
Crystal-Phase Transformations 
Cohesive properties of bcc and fcc rubidium from ab initio 
pseudopotentials, 10:18668 (J;US) 
Ton-Atom Collisions 
Polarization of stable and radioactive noble gas nuclei by spin 
exchange with laser pumped alkali atoms, 10:19295 (RA;US) 
Potentials 
Cohesive properties of bcc and fcc rubidium from ab initio 
10:18668 (J;US) 
RUSSELLVILLE-1 ARKANSAS REACTOR 
See ARKANSAS-1 REACTOR 
BR 
Electronic Structure 
Surface electronic properties study of catalytic effectiveness 
ee ee 
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Surface Properties 
Surface electronic properties study of catalytic effectiveness 
and poisoning in fuel synthesis. Final report, 10:18806 


(R;US) 
RUTHENIUM 103 
Tissue Distribution 
Uptake of ruthenium-labeled transferrin in healing wounds, 
10:19209 (J;GB) 


Uptake 
Uptake of ruthenium-labeled transferrin in healing wounds, 
10:19209 (J;GB) 
RUTHENIUM COMPLEXES 
Catalytic Effects 
Reactions at the metal vertex of a ruthenacarborane cluster. 
Activation of carbon monoxide by closo-3,3,3-(CO)s-3,1,2- 
RuC,BeHi:, 10:18800 (J;US) 
Chemical Reaction Kinetics 
Quantum yield of formation of methylviologen radical cation 
in the photolysis of the Ru(bpy)s**/methylviologen/EDTA 
system, 10:18133 (J;US) 
RUTHENIUM COMPOUNDS 
See also RUTHENIUM OXIDES 
Catalytic Effects 
Micelle-derived catalysts for extended Schulz-Flory. Technical 
progress report, October 1, 1984-December 31, 1984, 
10:18081 (R;US) 


RUTHENIUM OXIDES 
Catalytic Effects 
Polymer-catalyst-modified cadmium sulfide p! 
diodes in the photolysis of water, 10:18076 (J;US) 


S PROCESS 
Some effects of high temperature and density on neutron- 
capture nucleosynthesis, 10:19468 (R;US) 
SACCHAROMYCES CEREVISIAE 
Growth 
Differential regulation of the duplicated isocytochrome c genes 
in yeast, 10:19107 (J;US) 
SAFEGUARDS 
Administrative Procedures 
General administrative activities, 10:18484 (J;US) 
SAFETY (NUCLEAR) 
See RADIATION PROTECTION 
SAFETY (REACTOR) 
See REACTOR SAFETY 
SALINE ZONE 
See OIL SHALES 
SALINITY 
Biological Effects 
Salinity effects on water potential components and bulk elastic 
modulus of Alternanthera philoxeroides (Mart.) Griseb., 
10:19236 (J;US) 
SALMONELLA 
DNA Repair 
Spontaneous and mutagen-induced deletions: mechanistic 
studies in Salmonella tester strain TA102, 10:19235 (J;US) 


ive genotoxic effects of the cooked-food-related 
mutagens Trp-P-2 and IQ in bacteria and cultured 
mammalian cells, 10:19250 (J;NL) 
SALT DEPOSITS 
Backfilling 


Radionuclide transport modeling of diffusion cell experiments 
specific to a backfill barrier in a salt repository, 10:18052 
(BA;US) 

Chemical Composition 

Composition and ic distribution of materials in the 

lower San Andres Salt Unit, 10:19274 (BA;US) 


Expected environment for waste packages in a salt repository, 
10:18046 (BA;US) 
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Creep 

Performance analysis of conceptual waste package designs in 

salt repositories, 10:18048 (BA;US) 
Radioactive Waste Disposal 

Characterization of earth materials properties for conceptual 
design of an exploratory shaft, Richton Dome, Mississippi, 
10:18039 (BA;US) 

Evaluation of iron-base materials for waste package containers 
in a salt repository, 10:18047 (BA;US) 

Geohydrology surrounding a potential high-level waste 
repository in Richton Salt Dome, Mississippi, 10:18040 
(BA;US) 

Geohydrology surrounding a potential high-level nuclear waste 
repository in the Paradox Basin, Utah, 10:18042 (BA;US) 

Salt Repository Project. Technical progress report for the 

quarter, 1 July-30 September 1984, 10:17977 (R;US) 


Expected environment for waste packages in a salt repository, 
10:18046 (BA;US) 
Rock-Fluid Interactions 
Composition and stratigraphic distribution of materials in the 
lower San Andres Salt Unit, 10:19274 (BA;US) 
Waste-Rock Interactions 
Expected environment for waste packages in a salt repository, 
10:18046 (BA;US) 
National Research Council study of the isolation system for 
geologic disposal of radioactive wastes, 10:18050 (BA;US) 
Performance analysis of conceptual waste package designs in 
salt repositories, 10:18048 (BA;US) 
SALTING-OUT AGENTS 
Phase separation of organics/water mixtures using salts, 
10:18745 (R;US) 
SAMARIUM 144 TARGET 
Argon 40 Reactions 
Fusion near the threshold: A ive study of the 
@ Ar+sup(112,116,122)Sn and “Ar-+sup(144,148,154)Sm, 
10:19459 (R;DE) 
SAMARIUM 148 TARGET 
Argon 40 Reactions 
Fusion near the threshold: A ive study of the 
 Ar+sup(112,116,122)Sn and “Ar-+sup(144,148,154)Sm, 
10:19459 (R;DE) 
SAMARIUM 154 TARGET 


Reactions 
Spin distribution of the compound nucleus in heavy ion 
reactions at near-barrier energies, 10:19469 (R;US) 
Spin distributions in heavy ion fusion at and below the 
Coulomb barrier, 10:19467 (R;US) 
Argon 40 Reactions 
Fusion near the threshold: A comparative study of the systems 
“ Ar+sup(112,116,122)Sn and “Ar-+sup(144,148,154)Sm, 
10:19459 (R;DE) 
Carbon 12 Reactions 
Spin distribution of the compound nucleus in heavy ion 
reactions at near-barrier energies, 10:19469 (R;US) 
Spin distributions in heavy ion fusion at and below the 
Coulomb barrier, 10:19467 (R;US) 
Oxygen 16 Target 
Spin distributions in heavy ion fusion at and below the 
Coulomb barrier, 10:19467 (R;US) 
SAMARIUM IONS 
Emission Spectra 
Free-ion spectra of interest to solid and solution 
spectroscopists, 10:19326 (R;US) 
SAND 
Strains 
Investigation into the high strain-rate behavior of compacted 
sand using the split-Hopkinson pressure bar technique, 
10:18883 (R;US) 
SANDIA LABORATORIES 
Research Programs 
Energy and Technology Review, 10:19018 (R;US) 
SANDSTONES 
Fractures 
Relationship of pore structure of fluid behavior in low 
gas sands: year three. Final report, 10:17932 
(R;US) 


Relationship of pore structure of fluid behavior in low 
permeability gas sands: year three. Final report, 10:17932 
(R;US) 


Permeability 
Effect of drilling fluids on permeability of uranium sandstone, 
10:17960 (R;US) 
Relationship of pore structure of fluid behavior in low 
permeability gas sands: year three. Final report, 10:17932 
(R;US) 


Relationship of pore structure of fluid behavior in low 
permeability gas sands: year three. Final report, 10:17932 
(R;US) 


SARCOMAS 
Disease Incidence 
Carcinogenesis tests of nickel arsenides, nickel antimonide, and 
nickel telluride in rats, 10:19248 (J;US) 
Radioinduction 
Comparison of the carcinogenicity of radium and bone-seeking 
actinides (Beagles), 10:19203 (RA;US) 


of a murine sarcoma using syngeneic monoclonal 
antibody, 10:19180 (J;US) 
PLANT 


10:18010 (J;US) 
Water Tables 
Estimation of high water table levels at the Saltstone Disposal 
Site (Z-area), 10:17995 (R;US) 
SAVANNAH RIVER PLANT P REACTOR 
See P REACTOR 
SCANDIUM 45 TARGET 
Uranium 238 Reactions 
Quasi fission - the mass drift mode in heavy ion reactions, 
10:19441 (R;DE) 
SCANDIUM CHLORIDES 
Crystal Structure 
New examples of clusters, extended metal-metal bonding and 
interstitial derivatives, 10:18788 (R;US) 
SCANNING ELECTRON MICROSCOPY 
Evaluation 
Radial distributions of density within macromolecular 
complexes determined from dark-field electron micrographs, 
10:19130 (J;US) 
SCHOOL BUILDINGS 


Suggested new directions for the Institutional Conservation 


Programs, 10:18561 (R;US) 
SCHWINGER-TOMONAGA FORMALISM 


Operator product 
10:19424 (J;US) 
Vacuum States 


Operator product 
10:19424 (J;US) 
SCIATIC NERVE 
Electric Conductivity 
Bioelectric properties of frog sciatic nerves during exposure to 
stationary magnetic fields, 10:19263 (J;DE) 
SCINTILLATION CHAMBERS 
See SCINTILLATION COUNTERS 
SCINTILLATION COUNTERS 
Computerized Simulation 
LIGHT: a ray tracing code to simulate light collection in 
scintillation spectrometers and light pipes, 10:19008 (R;US) 


Efficiency 
Estimating the photoelectron yield and the resultant 
inefficiency of a photomultiplier-based detector, 10:19010 
G;NL) 





Estimating the photoelectron yield and the resultant 
inefficiency of a photomultiplier-based detector, 10:19010 
) 


Mercury scrubber for the Ostlund Tritium Monitor, 10:19268 
(RA;US) 
SEA BED 
Radioactive Waste Disposal 
Preliminary post-emplacement safety analysis of the sub-seabed 
disposal of high-level radioactive waste, 10:18063 (J;US) 
DISPOSAL 


See MARINE DISPOSAL 
SEALED SOURCES 


Licensing 
Guide for the preparation of applications for licenses for the 
use of sealed sources in portable gauging devices, 10:18068 
(R;US) 


Regulations 
Guide for the preparation of applications for licenses for the 
use of sealed sources in portable gauging devices, 10:18068 
(R;US) 
SEBACEOUS GLANDS 


See SKIN 
SECONDARY BATTERIES 
See ELECTRIC BATTERIES 
SEDIMENTS 
Deformation 
Numerical benchmark study for the finite element computer 
code NEPTUNE, 10:18003 (R;US) 


Mined land reclamation using polluted urban navigable 
waterway sediments. I. Trace metals, 10:19087 (J;US) 
Fiuid Flow 
Numerical benchmark study for the finite element computer 
code NEPTUNE, 10:18003 (R;US) 


Fate of polyaromatic hydrocarbons in an intertidal sediment 
exposure system: bioavailability to Macoma  inquinata 

(mollusca: ) and Abarenicola 
(annelida:polychaeta), 10:19254 (J;GB) 

Mined land reclamation using polluted urban navigable 
waterway sediments. I. Trace metals, 10:19087 (J;US) 

Mined land reclamation using polluted urban navigable 
waterway sediments. II. Organics, 10:19088 (J;US) 


Mined land reclamation using polluted urban navigable 
waterway sediments. I. Trace metals, 10:19087 (J;US) 

Mined land reclamation using polluted urban navigable 
waterway sediments. II. Organics, 10:19088 (J;US) 

Mined land reclamation using polluted urban navigable 
waterway sediments. III. Experience at a demonstration site, 
10:17875 (;US) 


Environmental baseline monitoring in the area of general crude 
oil - Department of Energy Pleasant Bayou Number 2: a 
geopressured geothermal test well, 1979. Annual report, 

Volume IL, 10:18258 (R;US) 


Concentration 
Mined land reclamation using polluted urban navigable 
waterway sediments. I. Trace metals, 10:19087 (J;US) 

SELENIUM 80 TARGET 

Neutron Reactions 
Neutron density and temperature of the weak s-process 
component, 10:19456 (R;DE;In German) 
PY) 
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SEMICLASSICAL APPROXIMATION 
semiclassical 


Extended calculations, 10:19412 (R;US) 
SEMICONDUCTOR COUNTERS 


Investigation of the use of charge coupled devices as high 
resolution position sensitive detectors of ionizing radiation, 
10:18977 (RA;US) 

SEMICONDUCTOR DIODES 
Carrier Lifetime 

Measurement of mobility-lifetime product in h 

amorphous silicon p-i-n type diodes, 10:18132 (J;US) 
Carrier Mobility 

Measurement of mobility-lifetime product in hydro; 

amorphous silicon p-i-n type diodes, 10:18132 (J;US) 
Recombination 
Measurement of mobility-lifetime product in h: 
amorphous silicon p-i-n type diodes, 10:18132 (J;US) 
SEMICONDUCTOR MATERIALS 
If possible index also the specific compounds. 
Charged-Particle Transport Theory 

Donor-acceptor pair scattering in com: 

semiconductors, 10:19528 (J;US) 
Crystal Structure 

Atomic structure and ordering in semiconductor alloys, 

10:19532 (J;US) 
Electron Drift 
Donor-acceptor pair scattering in compensated 
semiconductors, 10:19528 (J;US) 
Electron Mobility 
Donor-acceptor pair scattering in com: 
semiconductors, 10:19528 (J;US) 
Electrons 
Activity coefficients of electrons and holes in semiconductors, 
10:18738 (J;US) 
Holes 
Activity coefficients of electrons and holes in semiconductors, 
10:18738 (J;US) 
Ion Scattering Analysis 
Heavy ion Rutherford Backscattering Spectrometry (HIRBS) 
for the near surface characterization of electronic materials, 
10:18722 (R;US) 


Activity 
Activity coefficients of electrons and holes in semiconductors, 
10:18738 (J;US) 


Theory 
Activity coefficients of electrons and holes in semiconductors, 
10:18738 (J;US) 
SEMILEPTONIC DECAY 
Techniques 
Nuclear effects in inclusive pion photoproduction and in 
nucleon decay experiments, 10:19486 (R;DE) 
SENIOR CENTERS 
See PUBLIC BUILDINGS 
SEQUESTRENE 
See EDTA 
SEQUOYAH NUCLEAR POWER PLANT UNIT-1 
See SEQUOYAH-1 REACTOR 
SEQUOYAH NUCLEAR POWER PLANT UNIT-2 
See SEQUOYAH-2 REACTOR 
SEQUOYAH-1 REACTOR 
Daisy, Tennessee, USA 
Radioactive Waste 
30 GPM boric acid evaporator modifications for Watts Bar 
Units 1 and 2, Sequoyah Units 1 and 2, 10:18367 (RA;US) 
SEQUOYAH-2 REACTOR 


Units 1 and 2, Sequoyah Units 1 and 2, 10:18367 (RA;US) 
SEWAGE 
See also SEWAGE SLUDGE 
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Anaerobic Digestion 
Novel processes for high-efficiency biodigestion of particulate 
feeds, 10:18079 (R;US) 
SEWAGE SLUDGE 
Ground Disposal 
Cadmium sorption 
10:19074 (J;US) 


Cadmium sorption and mobility in sludge-amended soil, 
10:19074 (J;US) 
MINING 


and mobility in sludge-amended soil, 


See OIL SHALE MINING 
SHALE OIL 


Carcinogen Screening 
Comparison of in vivo i and in vitro genotoxicity 
of complex hydrocarbon mixtures, 10:19229 (R;US) 


Oil yield losses in non-uniform in-situ oil shale retorts, 10:17950 
G;US) 


Comparison of in vivo carcinogenesis and in vitro genotoxicity 
of complex hydrocarbon mixtures, 10:19229 (R;US) 
Oil Yields 


Combustion retorting of oil shale at low void volumes, 
10:17947 (R;US) 
Toxicity 
Renal toxicity of middle distillates of shale oil and petroleum in 
mice, 10:17908 (J;US) 


Experiences with aquifer testing and analysis in fractured low- 
permeability sedimentary rocks exhibiting nonradial pumping 
response, 10:18055 (R;US) 


Environmental Impacts 
Effect of vertical shear on regional-scale trajectories in near- 
frontal conditions, 10:19052 (R;US) 
SHEATHS (FUEL) 
See FUEL CANS 
SHIFT PROCESSES 
Catalysts 
Infrared spectroscopy of Cu/ZnO catalysts for the water-gas 
shift reaction and methanol synthesis, 10:18798 (J;US) 
Reaction Intermediates 
Infrared spectroscopy of Cu/ZnO catalysts for the water-gas 
shift reaction and methanol synthesis, 10:18798 (J;US) 
SHIPPINGPORT PRESSURIZED WATER REACTOR 
See SHIPPINGPORT REACTOR 
SHIPPINGPORT REACTOR 
Reactor 


Shippingport Station issi 
justification, 10:18333 (R;US) 
SHIPS 
Wind Turbines 
boat]. Final report, 10:18272 (R;US) 
SHORT ROTATION CULTIVATION 
Economic Analysis 
Economic evaluation of the competitive position of short- 
rotation intensive culture for energy, 10:18094 (R;US) 
SHOTFIRING 
See EXPLOSIVE FRACTURING 


Project: overview and 


gamma radiation or high energy particles on 
Saks af anedidardionena te layered absorbers. 

its and detectors for high energy heavy ion colliders, 
10:18917 (R;US) 

Radiation 


Background conditions in the detector MD-1 with 
perpendicular magnetic field, 10:19006 (RA;US) 


Intelligent towers for electromagnetic showers, 10:19001 
(RA;US) 

Plastic streamer tube calorimeters, 10:19000 (RA;US) 

Progress in high density projection chambers, 10:19003 
(RA;US) 

Saturated avalanche calorimeter, 10:18999 (RA;US) 

TASSO liquid argon calorimeters, 10:18997 (RA;US) 


SILICA GEL 
Physical Properties 


UA2 central calorimeter, 10:18996 (RA;US) 
Drift Chambers 
Long drift techniques for calorimeters, 10:19002 (RA;US) 
Materials Testing 
Properties of bismuth germanate and its use for 
electromagnetic calorimetry, 10:19004 (RA;US) 
Performance 
Intelligent towers for electromagnetic showers, 10:19001 
(RA;U; 


S) 
MAC calorimeters and applications, 10:18940 (RA;US) 
Plastic streamer tube calorimeters, 10:19000 (RA;US) 
“as ee ee 
Properties of bismuth germanate and its use for 
electromagnetic calorimetry, 10:19004 (RA;US) 
Saturated avalanche calorimeter, 10:18999 (RA;US) 
TASSO liquid argon calorimeters, 10:18997 (RA;US) 
UA2 central calorimeter, 10:18996 (RA;US) 
Readout Systems 
“ua ee 10:18998 
Photodiode readout of BGO and Nal(T1), 10:19005 (RA;US) 
SHRUBS 
Classification 
Cation content of leaves of desert shrubs and its relationship to 
taxonomic and ecological classification, 10:19126 (J;US) 


production and canopy cover in bitterbrush-cheatgrass 
communities, 10:19067 (J;US) 
Taxonomy 
Cation content of leaves of desert shrubs and its 
taxonomic and ecological classification, 10:19126 (J;US) 
SHUTDOWN (REACTOR) 
See REACTOR SHUTDOWN 
SHUTTLE CARS 
See TRACKLESS VEHICLES 
SI SEMICONDUCTOR DETECTORS 
Design 


High resolution silicon counters, 10:18978 (RA;US) 
Performance 

High resolution silicon counters, 10:18978 (RA;US) 
Reviews 


Silicon detectors, 10:18965 (R;DE) 
SIALON 


See ALUMINIUM OXIDES 
SILICON NITRIDES 


SIEGBAHN SPECTROMETERS 
See FLAT MAGNETIC SPECTROMETERS 
SIGMA MODEL 
Function 
Comments on the Hopf 
solitons, 10:19413 (R;US) 
SILANES 
Crystal Defects 
Ne eee 
hydrogenated amorphous silicon, 


phosphorus-doped 
10:18727 (J;US) 


Fluidized bed silicon deposition, 10:18152 (J;US) 
SILICA 
Crystal Growth 
Dendritic growth from amorphous matrix, 10:18720 (R;US) 


Deposition 
Silica problem in the design of geothermal power plants, 
10:18261 (R;US) 
SILICA GEL 
Chemical Preparation 
Preparation of silica aerogel and its application in the TASSO 
Cerenkov counters, 10:18989 (RA;US) 
Chemical Properties 
Transparent aerogels for low-conductance windows, 10:18216 
(RA;US) 
Physical Properties 
Transparent aerogels for low-conductance windows, 10:18216 
(RA;US) 





SILICA GEL 
Sorptive Properties 


Sorptive Properties 
Reaction calorimetry for coal chemistry and catalysis. 
Quarterly report, November 1, 1984-January 31, 1985, 
10:17854 (R;US) 


SILICATE MINERALS 
See also KAOLINITE 
Magnetization 
Second-order quadrupolar echo, 10:18735 (J;US) 
SILICEOUS ROCK 
See SANDSTONES 


in cast polycrystalline silicon, 
10:18137 G;US) 
Silicon grain boundaries: Correlated chemical and electro- 
optical characterization, 10:18154 (J;US) 
Chemical Vapor Deposition 
Fluidized bed silicon deposition, 10:18152 (J;US) 
Crystal Growth Methods 
Fluidized bed silicon deposition, 10:18152 (J;US) 
Electrical Properties 
Silicon grain boundaries: Correlated chemical and electro- 
optical characterization, 10:18154 (J;US) 


in cast polycrystalline silicon, 


Backside 
10:18137 (J;US) 
Boundaries 


Silicon grain boundaries: Correlated chemical and electro- 
optical characterization, 10:18154 (J;US) 


Backside in cast polycrystalline silicon, 
10:18137 (J;US) 


Implantation 
Measurement of the time-resolved defect production and 
ing in silicon after electron beam annealing, 10:18719 
(RA;DE;In German) 


Properties 

Silicon grain boundaries: Correlated chemical and electro- 

optical characterization, 10:18154 (J;US) 
Physical Radiation Effects 

Dependence of the defect production rate by electrons in 
silicon on the irradiation dose and the energy, 10:18718 
(RA;DE;In German) 

Depth distribution of radiation damage in silicon after proton 
irradation, 10:18717 (RA;DE;In German) 

Measurement of the time-resolved defect production and 
annealing in silicon after electron beam annealing, 10:18719 
(RA;DE;In German) 

PIXE Analysis 
X-ray yield from Si, Ge, and Pb sandwich samples, 10:18757 
(RA;DE;In German) 


Quantitative Chemical Analysis 
Determination of the major elements and trace metals present 
in bitumen from several tar sand deposits, 10:17952 (R;US) 
Scanning Electron Microscopy 
Quantitative analysis of the elements in mineral constituents of 
coal samples with the aid of energy dispersive X-ray analysis 
combined with scanning electron microscopy, 10:17850 
(R;NL;In Dutch) 


Measurement of the sputtering rate on monocrystalline 
by means of the nuclear reaction analysis, 10:19325 
(RA;DE;In German) 

Thin Films 

Silicon-on-insulator by graphoepitaxy and zone-melting 
recrystallization of patterned films, 10:19534 (J;NL) 

Vapor Deposited Coatings 

Evidence for graphitic-type bonding in glow discharge 

— amorphous silicon carbon alloys, 10:18724 
X-Ray Detection 

Quantitative analysis of the elements in mineral constituents of 
coal samples with the aid of energy dispersive X-ray analysis 
combined with scanning electron microscopy, 10:17850 
(R;NL;In Dutch) 
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Zone Melting 
Silicon-on-insulator by graphoepitaxy and zone-melting 
recrystallization of patterned films, 10:19534 (J; NL)” 
SILICON 28 
Levels 
Forward-peaked angular distributions observed in (7,77) on 
light nuclei, 10:19446 (J;NL) 
SILICON 28 REACTIONS 
‘Nucleus Reactions 
Entrance channel dependence of back angle yields: orbiting in 
*%*Mg-+ **O reaction, 10:19440 (R;US) 
Inelastic 
Entrance channel dependence of back angle yields: orbiting in 
™%Mg+ '*O reaction, 10:19440 (R;US) 
SILICON 28 TARGET 
Pion Plus Reactions 
Forward angular distributions observed in (7,7) on 
light nuclei, 10:19446 (J;NL) 
SILICON ALLOYS 
Physical Radiation Effects 
Swelling behavior of manganese - bearing steel AISI 216, 
10:18631 (RA;US) 
Swelling 
Swelling behavior of manganese - bearing steel AISI 216, 
10:18631 (RA;US) 
SILICON CARBIDES 
Chemical Bonds 
Evidence for graphitic-type bonding in glow discharge 
hydrogenated amorphous silicon carbon alloys, 10:18724 
G;US) 
Chemical Vapor Deposition 
Simultaneous chemical vapor deposition of SiC-dispersed phase 
composites, 10:18687 (R;US) 
Crystal Structure 
Evidence for graphitic-type bonding in glow discharge 
hydrogenated amorphous silicon carbon alloys, 10:18724 
(J;US) 


Dispersion Hardening 
Simultaneous chemical vapor deposition of SiC-dispersed phase 
composites, 10:18687 (R;US) 
Electrical Properties 
Evidence for graphitic-type bonding in glow discharge 
hydrogenated amorphous silicon carbon alloys, 10:18724 
G;US) 
Energy-Level Density 
Evidence for graphitic-type bonding in glow discharge 
h amorphous silicon carbon alloys, 10:18724 
(J;US) 


Development of a new, faster process for the fabrication of 
ceramic fiber-reinforced ceramic composites by chemical 
vapor infiltration, 10:18705 (R;US) 

Mechanical Properties 

Particulate and whisker toughened alumina composites, 

10:18706 (R;US) 
Vacuum Coating 

Evidence for graphitic-type bonding in glow discharge 
hydrogenated amorphous silicon carbon alloys, 10:18724 
G;US) 

SILICON HYDRIDES 
See SILANES 
SILICON NITRIDES 
Fabrication 

Development of a new, faster process for the fabrication of 
ceramic fiber-reinforced ceramic composites by chemical 
vapor infiltration, 10:18705 (R;US) 

Processing development for ceramic structural components: 
the influence of a presentering of silicon on the final 
properties of reaction bonded silicon nitride. Final technical 
report, 10:18697 (R;US) 

Flexural Strength 
development for ceramic structural components: 
the influence of a presintering of silicon on the final 
properties of reaction bonded silicon nitride. Final technical 
report, 10:18698 (R;US) 





1788 / ERA-10/10 


high-efficiency silicon solar cells, 10:18167 
G;US) 
Passivation 


Surface-passivated high-efficiency silicon solar cells, 10:18167 
J; 
sihametes 


Silicon-on-insulator by 


by graphoepitaxy and zone-melting 
eet films, ao G;NL) 


Annealing 
A study of ion implantation and annealing of low-cost silicon 
sheet, 10:18162 (J;US) 


Antireflection Coatings 
ee ee ae een ee 
Third quarterly progress report, October-December 1984, 
10:18099 (RUS) 
Lifetime 


Emitter recombination and minority carrier lifetime 
measurements on high efficiency Si solar cells, 10:18140 


G;US) 
Lifetimes in Si CVD-epitaxial and other layers determined by 
spectral LBIC, 10:18151 (J;US) 


Casting 
Quench casting of silicon ribbons for solar cells, 10:18163 
(J;US) 
Computer-Aided Design 
ing results on ALL-SI cascade solar cells, 
10:18145 (;US) 


Computer modeling results on ALL-SI cascade solar cells, 
10:18145 (J;US) 


it of the Sandia 200X experimental silicon module, 
10:18150 (J;US) 


Lattice defects within grain volumes that affect the electrical 
quality of cast polycrystalline silicon solar-cell materials, 
10:18131 (J;US) 


Advances and 
field, 10:18160 (J; —y 


10:18145 (;US) 

Development of the Sandia 200X experimental silicon module, 
10:18150 (;US) 

Emitter recombination and minority carrier lifetime 
measurements on high efficiency Si solar cells, 10:18140 
G;US) 

High efficiency silicon solar cells, 10:18139 (J;US) 

Ion implanted silicon solar cells with 18% conversion 
efficiency, 10:18166 (J;US) 

Electric Conductivity 


quality of cast polycrystalline silicon solar-cell materials, 
10:18131 (J;US) 
Contacts 


Laser-assisted solar cell-metallization processing. Quarterly 
report, June 13-September 12, 1984, 10:18098 (R;US) 
Electric Potential 


Limits to the open circuit voltage of a-Si:H p-i-n solar cells, 
10:18164 (J;US) 


Fabrication 
A study of ion i 
sheet, 10:18162 (J;US) 
results on ALL-SI cascade solar cells, 
10:18145 (J;US) 


and annealing of low-cost silicon 


SILVER ALLOYS 
Superiattices 


Fluidized bed silicon deposition, 10:18152 (J;US) 

Ion implanted silicon solar cells with 18% conversion 
efficiency, 10:18166 (J;US) 

Laser-assisted solar cell-metallization processing. Quarterly 
report, June 13-September 12, 1984, 10:18098 (R;US) 

Silicon grain boundaries: Correlated chemical and electro- 
optical characterization, 10:18154 (J;US) 
on high-efficiency silicon solar cells, 10:18167 


Grain Boundaries 
Lattice defects within grain volumes that affect the electrical 
quality of cast polycrystalline silicon solar-cell materials, 
10:18131 (J;US) 
Ion Implantation 
A study of ion 
sheet, 10:18162 (J;US) 
Ton implanted silicon solar cells with 18% conversion 
efficiency, 10:18166 (J;US) 


Passivation 
Development of high-efficiency solar cells on silicon web. 
Third quarterly progress report, October-December 1984, 
10:18099 (R;US) 
Performance 
Limits to the open circuit voltage of a-Si:H p-i-n solar cells, 
10:18164 (;US) 
Performance Testing 
Degradation in silicon solar cells caused by the formation of 
Schottky barrier contacts during accelerated testing, 
10:18168 (J;US) 


and annealing of low-cost silicon 


Quench casting of silicon ribbons for solar cells, 10:18163 

G;US) 
Recombination 

Emitter recombination and minority carrier lifetime 
measurements on high efficiency Si solar cells, 10:18140 
G;US) 

Research Programs 
Advances and iti 
field, 10:18160 (J;US) 
Research on Crystalline Silicon Solar cells, 10:18161 (J;US) 

Schottky Barrier Diodes 

Degradation in silicon solar cells caused by the formation of 
Schottky barrier contacts during accelerated testing, 
10:18168 (J;US) 

Solar Reflectors 
re eney aie pentane we 
Third quarterly progress report, October-December 1984, 
10:18099 (R;US) 
Thermal 
Degradation in silicon solar cells caused by the formation of 
barrier contacts during accelerated testing, 
10:18168 (J;US) 
Thermal Stresses 

Degradation in silicon solar cells caused by the formation of 
Schottky barrier contacts during accelerated testing, 
10:18168 (J;US) 

SILVER 
Ecological Concentration 

Mined land reclamation using polluted urban na 

waterway sediments. I. Trace metals, 10:19087 (J;US) 
Helium 3 Reactions 

Compound nucleus emission of complex fragments at low and 
intermediate energies, 10:19462 (R;US) 

Fission along the mass asymmetry coordinate: an experimental 
evaluation of the conditional saddle masses and of the 
Businaro-Gallone point, 10:19461 (R;US) 

Quantitative Chemical Analysis 

Determination of the major elements and trace metals present 

in bitumen from several tar sand deposits, 10:17952 (R;US) 
SILVER ALLOYS 


Superlattices 
Models of long-period superstructures, 10:18658 (R;US) 


in the amorphous silicon research 





: consequences of defect 
equilibria in single-phase and’ two-phase regions, 10:18737 
G;US) 

Phase Studies 

The system Agl-AgBr: Energetic consequences of defect 
equilibria in single-phase and two-phase regions, 10:18737 
G;US) 

‘acancies 


The system Agl-AgBr: Energetic consequences of defect 
equilibria in single-phase and two-phase regions, 10:18737 


ic consequences of defect 
in single-phase and two-phase regions, 10:18737 


Studies 
The system Agl-AgBr: Energetic consequences of defect 
equilibria in single-phase and two-phase regions, 10:18737 
. G;US) 


The system Agl-AgBr: Energetic of defect 


consequences 
equilibria in single-phase and two-phase regions, 10:18737 
G;US) 

SISTER CHROMATID EXCHANGES 

Radioinduction 
Poly(ADP-ribose) and the response of cells to ionizing 
radiation, 10:19205 (J;US) 
DISEASES 


SKELETAL 


Normal aging changes in the teeth of the dog: a histologic and 

microradiographic study, 10:19164 (RA;US) 
Radiographic and histopathologic changes in the spinal column 
of the aging beagle dog, 10:19165 (RA;US) 


Beta 
Beta spectroscopy with liquid scintillation systems: variation of 
energy distribution as a function of attenuation, 10:19520 
(RA;US) 


Microradiography 
Histomorphometric examination of cortical bone i 
parameters in young and old beagles, 10:19172 (RA;US) 
Morphology 


Assessment of cancellous and cortical bone distribution in the 
beagle skeleton, 10:19174 (RA;US) 
Histomorphometric examination of cortical bone remodelling 
parameters in young and old beagles, 10:19172 (RA;US) 
Partial differential equation model of the remodeling process in 
canine cortical bone, 10:19173 (RA;US) 
Radiation Doses 
Beta spectroscopy with liquid scintillation systems: variation of 
energy distribution as a function of attenuation, 10:19520 
(RA;US) 
Strontium-90 and radium-226 toxicity in beagle dogs: current 
status, 10:19201 (RA;US) 
SKIN 
Biological Radiation Effects 
iological studies of an beam for NCT with 
NaeBi2HiiiSH, 10:19192 (RA;US) 
Changes 


In vitro approach to studying cutaneous metabolism and 
a disposition of topically applied xenobiotics, 10:19240 (J;US) 
Mapping 
Mapping sky and surface luminance distribution using a flux 
mapper, 10:18090 (J;CH) 


Calcination 
Melting characteristics of coal slags, 10:17893 (R;CA) 


Swelling 
Melting characteristics of coal slags, 10:17893 (R;CA) 
Viscosity 
Melting characteristics of coal slags, 10:17893 (R;CA) 
SLOWING-DOWN THEORY (NEUTRON) 
See NEUTRON SLOWING-DOWN THEORY 


See also SEWAGE SLUDGE 
Waste Disposal 
Solid residues from coal use: disposal and utilisation, 10:17867 
(R;GB) 
Waste Management 
Solid residues from coal use: disposal and utilisation, 10:17867 
(R;GB) 
Waste Product Utilization 
Solid residues from coal use: disposal and utilisation, 10:17867 


urry 
10:17884 (J;US) 
Water Requirements 
Coal-slurry pipelines: eminent domain and water issues, 
10:17884 (J;US) 
SODIUM 
Absorption Spectroscopy 
Continuous wave intracavity dye laser absorption 
inductively coupled plasma, 10:18769 (J;US) 
Activation Analysis 
Analysis of Na and H profiles of coated glasses, 10:18755 
(RA;DE;In German) 
Adsorption 
Na-induced bonding and bond-length changes for CO on 
Pt(111): A near-edge x-ray-absorption fine-structure study, 
10:18731 (J;US) 
Atom-Atom Collisions 
Design of a tensor polarized deuterium target polarized by 
spin-exchange with optically pumped NA, 10:19300 (RA:US) 
Atomic Beams 


with an 


Optically pumped polarized alkali atomic beams and targets, 
10:19302 (RA;US) 


Emission Spectroscopy 
Polarization spectroscopy for elemental analysis at trace 
concentrations, 10:18765 (J;US) 
Tonization 
Interactions of molecules with surfaces. Progress 
February 1984-31 January 1985, 10:19306 (R;US) 
Quantitative Chemical Analysis 
Determination of the major elements and trace metals 
in bitumen from several tar sand deposits, 10:17952 (R;US) 
Spatial Distribution 
Very rough preliminary estimate of the colloidal sodium 
induced in rock salt by radioactive waste canister radiation, 
10:18018 (J;US) 
Spin Orientation 
Optically pumped polarized alkali atomic beams and targets, 
10:19302 (RA;US) 
SODIUM 22 


*2Na production cross sections from the '®F(a,n) reaction, 
10:19439 (R;US) 
SODIUM 23 
Membrane Transport 
Use of *Na-nuclear magnetic resonance to follow sodium 
uptake and efflux in NaCl-adapted and nonadapted 
(Panicum miliaceum) suspensions, 10:19113 (J;US) 
Yrast States 
B+ %C and “B+ ™C reactions from 4 to 9 MeV/nucleon, 
10:19444 (J;US) 
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SODIUM CHLORIDES 
Phase Studies 

Phase separation of organics/water mixtures using salts, 
10:18745 (R;US) 


Nuclear-magnetic-resonance studies and molecular-dynamics 
simulations of the structure of sodium fluoroberyllate glasses: 
Evidence of non-tetrahedrally-coordinated beryllium, 
10:18732 (J;US) 

SODIUM FLUORIDES 
Phase Studies 

Phase of organics/water mixtures using salts, 
10:18745 (R;US) 

SODIUM IODIDE DETECTORS 


Heidelberg polarized alkali source, 10:19294 (RA;US) 
SODIUM LAURYL SULFATES 


Modelling microbiological processes in soil systems, 10:19070 
(R;DK) 


Subsidence and settlement and their effect on shallow land 
burial, 10:18001 (R;US) 
Deformation 


Subsidence and settlement and their effect on shallow land 
burial, 10:18001 (R;US) 


Hydrology 
Water chemistry in soil systems, 10:19071 (R;DK) 
Leaching 


Botanical aspects of acidic precipitation, 10:19233 (J;US) 
PH Value 
Effects of acid and neutral sulfate salt solutions on forest floor 
arthropods, 10:19076 (J;US) 
Radioactivity 


Radiological assessment report for the University of Rochester 
Annex, 400 Elmwood Avenue, Rochester, New York, April- 
May 1984, 10:17975 (R;US) 

Radionuclide Migration 

Application of organic tracers in izing the greater 
confinement disposal test at the Nevada Test Site, 10:17982 
(R;US) 


Estimating adsorption of polycyclic aromatic hydrocarbons on 
soils, 10:19077 (J;US) 
Water Chemistry 


Water chemistry in soil systems, 10:19071 (R;DK) 
SOLAR AIR CONDITIONERS 
See also SOLAR-ASSISTED HEAT PUMPS 


Analysis of advanced solar hybrid desiccant cooling systems 
for buildings, 10:18241 (R;US) 
Systems 
Analysis of advanced solar hybrid desiccant cooling systems 
for buildings, 10:18241 (R;US) 
Rankine Cycle 
system: sensitivity analysis, 10:18182 (J;US) 


Solar-powered/fuel-assisted rankine cycle 
system: sensitivity analysis, 10:18182 (J;US) 
Vapor Compression Refrigeration Cycle 
Analysis of advanced solar hybrid desiccant cooling systems 
for buildings, 10:18241 (R;US) 
SOLAR AIR HEATERS 
Construction 


and cooling 


Low-cost, do-it-yourself solar collector handbook, 10:18247 
(RUS) 


SOLAR BATTERIES 
| See SOLAR CELL ARRAYS 
SOLAR CELL ARRAYS 
Design 
Cell temperatures in terrestrial 
design factors, 10:18155 (J;US) 


of the Sandia 200X experimental silicon module, 
10:18150 (J;US) 


of the Sandia 200X experimental silicon module, 
10:18150 (J;US) 
Electric Contacts 
Solar-cell interconnect design for terrestrial photovoltaic 
modules, 10:18134 (J;US) 
Fields 


a ee nme 


icting el hemical breakd in 
photovoltaic modules, 10:18142 (J;US) 
Failure Mode Analysis 


Photovoltaic concentrator array reliability, 10:18147 (J;US) 
Predicting el Seiahedl 7 ial 


breakdown in 
photovoltaic modules, 10:18142 (J;US) 
Fire Resistance 


Flammability of photovoltaic modules, 10:18156 (J;US) 
Hot Spots 


susceptibility 
photovoltaic modules in a central-station application, 
1018141 G;US) 


Photovoltaic concentrator array reliability, 10:18147 (J;US) 
PV concentrator structure and array test results, 10:18159 
G;US) 


Photovoltaic concentrator array reliability, 10:18147 (J;US) 
Technology developments toward 30-year-life of 
Modules, 10:18165 (J;US) 


Programs 
Flat-Plate Solar Array progress and plans, 10:18169 (J;US) 
Semiconductor Diodes 
The integration of bypass diodes with terrestrial photovoltaic 
modules and arrays, 10:18143 (J;US) 
Service Life 
Technology developments toward 30-year-life of Photovoltaic 
Modules, 10:18165 (J;US) 
T Distribution 
Cell temperatures in terrestrial photovoltaic modules: effect of 
design factors, 10:18155 (J;US) 
SOLAR CELLS 
See also CADMIUM SULFIDE SOLAR CELLS 
CASCADE SOLAR CELLS 


CONCENTRATOR SOLAR CELLS 
SILICON SOLAR CELLS 


Electric Contacts 
Process for reducing series resistance of solar cell metal 
contact systems with a soldering flux etchant, 10:18136 
(P;US) 
Potting Materials 
Electrical research on solar cells and 
Third quarterly report, 10:18100 (R;US) 
Programs 


Abstracts of final reports for the period 1978-1979. Project C: 
Photovoltaic solar energy conversion, 10:18101 (R;XE) 
SOLAR COLLECTORS 
See also FLAT PLATE COLLECTORS 
SOLAR AIR HEATERS 
Feasibility Studies 
Feasibility study solar energy and aquifer storage: for the space 
heating of an office building at Bunnik, 10:18234 (R;NL;In 
Dutch 


ic materials. 





SOLAR COOLING SYSTEMS 
Absorption Refrigeration Cycie 


Absorption Refrigeration Cycle 
par a a hn a 
point and at reduced evaporator temperature. Final report, 
10:18230 (R;US) 


Commercialization 
Coordination of R & D on solar heating and cooling 
components and systems, Task II. Subtask C: Survey on 
commercialization and experience of solar heating 
and cooling systems, 10:18238 (R;JP) 
Information Dissemination 
Conservation and renewable energy inquiry and referral 
aisdoes teil duraiiadiag: ond bites, 10:18212 (RA;US) 


Meetings 
SOLERAS - Solar cooling. Proceedings of the first 
SOLERAS workshop, 10:18236 (R;US) 


Operation 
Coordination of R & D on solar heating and cooling 
components and systems, Task II. Subtask C: Survey on 
commercialization and operating experience of solar heating 
and cooling systems, 10:18238 (R;JP) 
Performance Testing 
Operation of a low temperature absorption chiller at rating 
point and at reduced evaporator temperature. Final report, 
10:18230 (R;US) 
Research Programs 
Coordination of research and development on solar heating 
and cooling components and systems, Task II. Subtask A: 
Summary of solar energy R & D protects, 10:18237 (R;JP) 
Coordination of R & D on solar heating and cooling 
components and systems, Task II. Subtask B: Survey and 
review of national R & D plans, 10:18239 (R;JP) 


energy inquiry and referral 
service: brief description and history, 10:18212 (RA;US) 
SOLAR DOMESTIC WATER HEATING 
See SOLAR WATER HEATING 
SOLAR ENERGY 
Educational Facilities 
Solar Energy Meteorological Research and Training Site - 
Region 5. Final report, 10:18089 (R;US) 
Research 


Final report of the first phase of the National Research 
Ruverese Sober Basra. 10:18170 (R;NL;In Dutch) 
Socio-Economic Factors 
Ne eee 
collector technology in the Sahel, 10:18504 (R;NL) 


SOLAR HEATING SYSTEMS 
SOLAR REGENERATORS 
SOLAR WATER HEATERS 


Fabrication 
Low temperature process for obtaining thin glass films, 
10:18135 (P-US) 


10:18135 (P;US) 
Surface Coating 
10:18135 (P;US) 
SOLAR FURNACES 
Solar Reflectors 
Redirector design methodology for horizontal target plane 
splctions mth Central Receiver Tet Pay, 10:18249 
3U 
SOLAR HEATING SYSTEMS 
See also PASSIVE SOLAR HEATING SYSTEMS 
SOLAR-ASSISTED HEAT PUMPS 
Commercialization 
Coordination of R & D on solar heating and cooling 


Operating 
sie 10:18238 (R;JP) 
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Design 
Kentucky solar heating handbook, 10:18240 (R;US) 
Efficiency 


Measuring instruments at a solar heating plant at the Stavanger 
Squash Centre, 10:18242 (R;NO;In Norwegian) 
Information Dissemination 
Conservation and renewable energy and referral 
service: brief description and history, 10:18212 (RA;US) 


Operation 
Coordination of R & D on solar heating and cooling 
ee ee roe Subtask C: Survey on 
commercialization and operating experience of solar heating 
and cooling systems, 10:18238 (R;JP) 
Performance — 
Correction factor to f-chart predictions of active solar fraction 
in active-passive heating systems, 10:18186 (RA;US) 
Programs 


Coordination of research and development on solar heating 
and cooling components and systems, Task II. Subtask A: 
Summary of solar energy R & D protects, 10:18237 (R;JP) 

Coordination of R & D on solar heating and cooling 
components and systems, Task II. Subtask B: Survey and 
review of national R & D plans, 10:18239 (R;JP) 


Systems Analysis 
Solar heating systems with large performance effect. A system 
analysis, 10:18231 (R;DK;In Danish) 
Transfer 
Conservation and renewable energy and referral 
service: brief description and history, 10:18212 (RA;US) 
SOLAR ONE POWER PLANT 
See BARSTOW SOLAR PILOT PLANT 
SOLAR POWER PLANTS 
See also SOLAR THERMAL POWER PLANTS 
Rankine Cycle 
Solar-powered/fuel-assisted rankine cycle power and cooling 
system: sensitivity analysis, 10:18182 (J;US) 


Sensitivity Analysis 
Solar-powered/fuel-assisted rankine cycle power and cooling 
system: sensitivity analysis, 10:18182 (J;US) 
SOLAR PROCESS HEAT 
State-of-the-art of solar thermal industrial process heat 
technologies for use in developing countries, 10:18245 
;CA 


(BA; 
SOLAR RADIATION 
Attenuation 


Variable transmittance electrochromic windows, 10:18217 
a (RA;US) 


vailability 
Daylight availability data for San Francisco, 10:18091 (J;CH) 
Calculation Methods 


Analysis of atmospheric turbidity for daylight calculations, 
10:18584 (J;CH;RU) 
Distribution 


Zenith luminance and sky luminance distributions for 
daylighting calculations, 10:18583 (J;CH;RU) 
Scattering 


Analysis of heric turbidity for daylight calculations, 
10:18584 (J;CH;RU) 


Analysis of ic turbidity for daylight calculations, 
10:18584 (J;CH:RU) 


Mapping sky and surface luminance distribution using a flux 
mapper, 10:18090 (J;CH) 
SOLAR REGENERATORS 
System or device for regenerating absorbent solutions by solar 
leis Sead an dhaeaiion ante ab conditioning. 
Heat Transfer 
Coefficients of heat and mass transfer in a packed bed suitable 
for solar ion of aqueous lithium chloride solutions, 
10:18243 (J;US) 
Mass Transfer 
Coefficients of heat and mass transfer in a packed bed suitable 
for solar ion of aqueous lithium chloride solutions, 
10:18243 (J;US) 
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SOLAR REPOWERING 
Prior to October 1980 this concept was indexed to 
RETROFITTING. 


Central Receivers 
i design for solar repowering at Pioneer Mill Co., 
Ltd., 10:18180 (RA;US) 
Solar Central Receiver Repowering Program review, 10:18179 
3U 


: availability and operation 
pokes ew of solar ates systems, 10:18172 (R;US) 
Cooling Systems 
Technical assessment manual. Volume I, Edition III. 
Appendices, 10:18279 (R;US) 
Cost 
Technical assessment manual. Volume I, Edition III. 


Appendices, 10:18279 (R;US) 


Performance 
Operation and evaluation of the Willard solar thermal power 
irrigation system, 10:18183 (J;GB) 
Systems Analysis 
Operation and evaluation of the Willard solar thermal power 
irrigation system, 10:18183 (J;GB) 
SOLAR THERMAL TEST FACILITY 
See CENTRAL RECEIVER TEST FACILITY 
SOLAR WATER HEATERS 
See also PASSIVE SOLAR WATER HEATERS 


Water heater options: heat pump and solar alternatives in the 
Pacific Northwest, 10:18557 (R;US) 


Performance Testing 
An experimental for testing thermosyphon solar hot 


as ; 
water systems, 10:18244 (J;US) 


Sizing 
Simplified sizing procedure for solar domestic hot water 
Tntema, Revkioa, 1218233 (RsUE) 


An experimental for testing thermosyphon solar hot 
water systems, 10:18244 (J;US) 
SOLAR WATER HEATING 
Use for solar domestic water heating; not for process hot water. 
Water heater options: heat pump and solar alternatives in the 
Pacific Northwest, 10:18557 (R;US) 
SOLAR WIND 


Magnetohydrodynamics 
Fluid modeling Sega 2 plasmas, 10:19293 (R;US) 
SOLAR-ASSISTED HEAT PUMPS 
Alternative heat sources for heat pumps, 10:18224 (R;US) 
Heat Exchangers 
The use of serpentine earth coils in ground coupled heat pump 
systems, 10:18580 (J;US) 
SOLAR-ASSISTED POWER 
Performance 
Performance analysis of a fuel-assisted rankine 
cycle with a novel 30 hp turbine, 10:18184 (J;GB) 


Systems Analysis 
Performance analysis of a solar-powered/ fuel-assisted 
cycle with a novel 30 hp turbine, 10:18184 (J;GB) 
SOLID ELECTROLYTES 
Tonic Conductivity 
Ionic conduction and water diffusion in Li B-alumina, 10:18818 
(R;US) 


Tonic conduction and water diffusion in Li B-alumina, 10:18818 
(R;US) 
SOLID STATE LASERS 
See also NEODYMIUM LASERS 
Trivalent cerium crystals 
bad apples, 10:18864 (R;US) 
SOLID WASTES 


See also MINERAL WASTES 
WOOD WASTES 


Waste Disposal 
Solid residues from coal use: disposal and utilisation, 10:17867 
(R;GB) 


rankine 


as tunable laser systems: two 


Waste Management 
Solid residues from coal use: disposal and utilisation, 10:17867 


Charge fragments after traversing 
through thin solid targets, 10:19501 (RA;DE;In German) 
High Pressure 
Materials Research Society symposia proceeding. Volume 22. 
High pressure in science and technology. Part III, 10:19527 
(R;US) 
Ton Collisions 
Study of the 1 ssigma MO radiation in solid targets with slow 
hydrogen-like projectiles, 10:19323 (RA;DE;In German) 
Theory of collective excitations of electrons in solids by heavy 
ions, 10:19318 (RA;DE;In German) 


Permeation of gases through solids. Pt. 1, 10:18721 (R;DE;In 
German) 


Pneumatic Transport 
Solids/gas acoustic and capacitive sensors, 10:19021 (RA;US) 
SOLITONS 
Lagrangian Function 
Comments on the Hopf Lagrangian and fractional statistics of 
solitons, 10:19413 (R;US) 
Statistics 
Comments on the Hopf Lagrangian and fractional statistics of 
solitons, 10:19413 (R;US) 
SOLVENT EXTRACTION 
Phase Studies 
i coalescence rate in tertiary amine solvent 
extraction. Draft, 10:18744 (R;US) 
Research Programs 
Reactor analysis for selective metal ion extraction in liquid 
dispersions. Progress report, 10:18747 (R;US) 
SOMATIC CELLS 


See also LIVER CELLS 
NERVE CELLS 
THYMOCYTES 


Hybridization 
Cellular homologs of the avian erythroblastosis virus erb-A 
and erb-B genes are syntenic in mouse but asyntenic in man, 
10:19135 (J;US) 
SONDES 
See PROBES 
SORBENT RECOVERY SYSTEMS 
Efficiency 


Retention of elemental **I by activated carbons under 
accident conditions, 10:18415 (R;DE;In German) 
SORBITOL 
Biological Effects 
Lamellar-to-hexagonal/sub II/ phase transitions in the plasma 
membrane of isolated protoplasts after freeze-induced 
dehydration, 10:19232 (J;US) 
SOUND 
See SOUND WAVES 
SOUND WAVES 


Dispersion Relations 
Phonon dispersion of NiTi, 10:18651 (RA;DE;In German) 
SOUTH CAROLINA 


Geothermal 
Potential geothermal energy use at the Naval Air Rework 
Facilities, Norfolk, Virginia and Jacksonville, Florida, and at 
the naval shipyard, Charleston, South Carolina, 10:18255 


(R;US) 
SOUTHEAST REGION 
See FEDERAL REGION IV 
SOUTHWEST REGION 
See FEDERAL REGION VI 
SOYBEAN PLANT 
See GLYCINE HISPIDA 
SPACE FLIGHT 
Dielectric Track Detectors 
cf AgCl detectors for ts in the Space- 
Lab 1 flight (28.11.-8.12.1983) and the LDEF mission (1984), 
10:18948 (RA;DE;In German) 





approaches 
irregular occupancy. Volume 2. 
Appendices. Final report, 10:18555 (R;US) 
SPACE LATTICES 


See CRYSTAL LATTICES 


Gases 
Flow-induced vibration of the SSME Lox posts: additional 
issues (Space shuttle main engine), 10:18871 (R;US) 
Rocket Engines 
Flow-induced vibration of the SSME Lox posts: additional 
issues (Space shuttle main engine), 10:18871 (R;US) 
SPARK CHAMBERS 
Design 
Spark counter with a localized discharge, 10:18992 (RA;US) 
Operation 
Spark counter with a localized discharge, 10:18992 (RA;US) 
Performance 
Results from the SLAC PSC development program, 10:18993 


FODAS-development of a spectra display and analysis 
peogram Sor the evelustion of experimental date, 10:18953 


NMR SPECTROMETERS 
X-RAY SPECTROMETERS 
Pe ee ee ee 
detector spectrometer systems, 10:18963 (R;US) 
SPENT FUELS 
Hydraulic Transport 
Grafoil-sealed, water-operated hydraulic ram for extremely 
high radiation, 10:17973 (J;US) 
Purex Process 
Formation of stable emulsions at solvent-extraction processes 
during the reprocessing of spent nuclear fuel, 10:17966 
(R;DE;In German) 


High-level waste processing and disposal, 10:18015 (J;US) 
Thorex Process 


Formation of stable emulsions at solvent-extraction processes 
during the reprocessing of spent nuclear fuel, 10:17966 
(R;DE;In German) 

SHALES 


Solid/retort water interactions: the fate of organics and 
inorganics, 10:17953 (J;US) 
Waste Disposal 
Solid/retort water interactions: the fate of organics and 
inorganics, 10:17953 (J;US) 


Possible mechanism for chemical induction of chromosome 
aberrations in male meiotic and postmeiotic germ cells of 
mice, 10:19215 (J;CH) 

CORD 
Biomedical 


Radiographic and histopathologic changes in the spinal column 
of the aging beagle dog, 10:19165 (RA;US) 
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and histopathologic changes in the spinal column 
of the aging beagle dog, 10:19165 (RA;US) 
SPIRAL ORBIT SPECTROMETERS 
See FLAT MAGNETIC SPECTROMETERS 
SPONTANEOUS MUTATIONS 
Mutation Frequency 
Characterization of MMS-sensitive mutants of Neurospora 
crassa, 10:19214 (J;NL) 
SPRAYED COATINGS 
Nondestructive Testing 
System for NDE of thermal spray coating bonds, 10:18881 
US) 


Q@; 
STAINLESS STEEL-304 
Crevice Corrosion 
High-temperature aqueous crevice corrosion in Alloy 600 and 
304L stainless steel, 10:18646 (RA;US) 


Assessment of ductile fracture resistance based on an 
engineering approach, 10:18647 (R;US) 
Fracture 
Assessment of ductile fracture resistance based on an 


engineering approach, 10:18647 (R;US) 
Fracture Properties 

Application of tearing instability analysis for complex crack 
geometries in nuclear piping, 10:18422 (RA;US) 

Assessments of leak and break margins in stainless steel power 
plant piping, 10:18424 (RA;US) 

Case for eliminating instantaneous pipe break as a design basis 
for Westinghouse main coolant piping, 10:18436 (RA;US) 

Stable and unstable growths of circumferential cracks in Type 
304 stainless steel pipes under tensile and thermal loadings, 
10:18421 (RA;US) 

Theoretical analysis of unstable fracture in Type 304 stainless 
steel pipe with a circumferential part-through crack under 
tensile loading, 10:18420 (RA;US) 

Hydrogen Embrittlement 
Waste package container material studies, 10:18682 (J;US) 
Intergranular Corrosion 

Deaeration studies in Sweden, 10:18320 (RA;US) 

Effects of aqueous impurities on intergranular stress corrosion 
cracking of sensitized 304 stainless steel, 10:18322 (RA;US) 

Laboratory results on the effects of oxygen control during 
BWR start up on the IGSCC of 304 stainless steel, 10:18318 


(RA;US) 

Laboratory studies on hydrogen water chemistry, 10:18321 
(RA;US) 

Measurement of throughwall residual stresses in large-diameter 
piping butt weldments using strain-gauge techniques, 
10:18314 (RA;US) 

Studies on stress corrosion cracking 
stainless steel, 10:18323 (RA;US) 

Two-phase flow experiments through intergranular stress 
corrosion cracks, 10:18428 (RA;US) 

Use of constant extension rate tests to characterize low 
temperature sensitization in Type 304 stainless steel weld- 
heat-affected zone, 10:18316 (RA;US) 

Materials Testing 

Waste package container material studies, 10:18682 (J;US) 
Pitting Corrosion 

Waste package container material studies, 10:18682 G;US) 
Stress Corrosion 

Crack growth rates and effectiveness of LPHSW remedy in 
large-diameter type 304 stainless steel BWR pipe, 10:18311 
(RA;US) 

Deaeration studies in Sweden, 10:18320 (RA;US) 

Effect of sulfate and chloride intrusions on cracking of stainless 
steel at 288°C, 10:18325 (RA;US) 

Effects of aqueous impurities on intergranular stress corrosion 
cracking of sensitized 304 stainless steel, 10:18322 (RA;US) 

Effects of hydrogen, oxygen, acids, bases and salts on ECP 
variations of stainless steel, 10:18324 (RA;US) 

Laboratory results on the effects of oxygen control during 
BAUD up on the IGSCC of 304 stainless steel, 10:18318 


on sensitized type 304 





1868 / ERA-10/10 


perc studies on hydrogen water chemistry, 10:18321 

Measurement of throughwall residual stresses in large-diameter 
piping butt weldments using strain-gauge techniques, 
See eae 

Parametric studies for stress corrosion in Type 304 stainless 


steel pipe, 10:18315 (RA;US) 
Sensitization t in austenitic stainless steel piping, 
10:18332 (R;US) 


flow experiments through intergranular stress 
corrosion cracks, 10:18428 (RA;US) 

Use of constant extension rate tests to characterize low 
temperature sensitization in Type 304 stainless steel weld- 
heat-affected zone, 10:18316 pen oe oo 

Waste package container material studies, 10:18682 (J;US) 

STAINLESS STEEL-316 


Corrosion 
Corrosion of structural alloys in flowing Pb-17Li environment, 
10:19611 (RA;US) 
Resistance 


Corrosion of type 316 stainless steel, path A PCA, and 12 Cr-1 
MoVW steel in thermally convective lithium, 10:19609 
(RA;US) 

Corrosion of type 316 stainless steel in flowing Pb-17 at. % Li, 
10:19612 (RA;US) 


Irradiation creep in path A alloys irradiated to 5 dpa in the 
ORR-MFE-4B tailoring experiment at 500 and 
600°C, 10:19597 (RA;US) 

Fracture Properties 

Case for eliminating instantaneous pipe break as a design basis 

ee ee 10:18436 (RA;US) 


Intergranular Corrosion 
Laboratory studies on hydrogen water chemistry, 10:18321 


postirradiation tensile 
properties of type 316 stainless steel, 10:18630 eA) 
Irradiation creep in path A alloys irradiated to 5 dpa in the 
ORR-MFE-4B spectral tailoring experiment at 500 and 


600°C, 10:19597 (RA;US) 
Neutronics calculations in of the OOR-MFE-4A and - 
4B spectral tailoring experiments, 10:19591 (RA;US) 
Stress Corrosion 


Effects of hydrogen, oxygen, acids, bases and salts on ECP 
variations of stainless steel, 10:18324 (RA;US) 

Laboratory studies on hydrogen water chemistry, 10:18321 
(RA;US) 

Sensitization development in austenitic stainless steel piping, 
10:18332 (R;US) 


behavior of titanium-modified AISI 316 alloys, 
10:18649 (R;US) 
Tensile 
Effect of the microstructure on postirradiation tensile 
properties of type 316 stainless steel, 10:18630 (RA;US) 
STAINLESS STEELS 
See also STAINLESS 
STAINLESS 


Fluid Flow 
Convection in arc weld pools, 10:18685 (J;US) 


Fracture Properties 
Effect of large crack extension on the tearing resistance of 
stainless steel piping materials, 10:18423 (RA;US) 
ae ec ay wht irradiated HT-9, 10:19603 (RA;US) 
Postirradiation fracture toughness tests of ESR alloy HT-9 and 
modified 9Cr-1Mo alloy from UBR reactor experiments, 
10:19602 (RA;US) 
Heat Transfer 
Convection in arc weld pools, 10:18685 (J;US) 
Corrosion 


STEEL-304 
STEEL-316 


Materials performance in a startup environment, 10:18319 
(RA;US) 

Status of the Remedy Development Task of the BWR owners 
group IGSCC research program, 10:18307 (RA;US) 


Properties 
US/Japan collaborative testing program in HFIR and ORR: 
irradiation matrices for HFIR irradiation, 10:19596 (RA;US) 


Lighting Systems 


Physical Radiation Effects 
Fracture toughness of irradiated HT-9, 10:19603 (RA;US) 
Irradiation for the US/Japan collaborative testing 
program in HFIR and ORR, 10:19595 (RA;US) 
Operation of the ORR spectral tailoring experiments ORR- 
MFE-4A and ORR-MFE-4B, 10:19592 (RA;US) 
tests of ESR alloy HT-9 and 


properties 
in HFIR, 10:18632 (RA;US) 
US/Japan collaborative testing program in HFIR and ORR: 
irradiation matrices for HFIR irradiation, 10:19596 (RA;US) 
Stress Corrosion 
Materials performance in a startup environment, 10:18319 


(RA;US) 
Status of the Remedy Development Task of the BWR owners 
group IGSCC research program, 10:18307 (RA;US) 
Tensile Properties 
Tensile ies and bend ductility of PCA after irradiation 
in HFIR, 10:18632 (RA;US) 
Welded Joints 
Convection in arc weld pools, 10:18685 (J;US) 
Welding Fluxes 
Convection in arc weld pools, 10:18685 (J;US) 
STANDARD ELECTROWEAK MODEL 
See WEINBERG-SALAM GAUGE MODEL 
STANDARD MODEL 
Testing 
Low energy tests for the standard model and beyond, 10:19392 
(R;US) 
STANDING CROP 
See BIOMASS 
STANFORD 20-GEV LINAC 
Shower Counters 
Long drift techniques for calorimeters, 10:19002 (RA;US) 
Saturated avalanche calorimeter, 10:18999 (RA;US) 
STANFORD LINEAR ACCELERATOR CENTER 


Stanford Linear Accelerator Center monthly report for 
December 1984, 10:18921 (R;US) 
Research : 
SLAC Users Bulletin No. 98, October-December 1984, 
10:18922 (R:US) 
Stanford Linear Accelerator Center monthly report for 
December 1984, 10:18921 (R;US) 
STARCH 
Metabolism 
Fermentative metabolism of Chlamydomonas reinhardtii, 
10:19143 (J;US) 
STARFIRE TOKAMAK 
Hazards 


i exposures at fusion power plants, 10:19584 
(R;US) 


Radiation Hazards 
i exposures at fusion power plants, 10:19584 


(R;US) 
STATE BUILDINGS 
See PUBLIC BUILDINGS 
STATE DIAGRAMS 
See PHASE DIAGRAMS 
STATE GOVERNMENT 
Energy Conservation 

DOE state and local assistance programs: program activities 
(US DOE programs: 50 states and seven territories), 
10:18526 (R;US) 

Report on a project to provide State Energy Conservation 
Program evaluation technical assistance to twenty states, 
10:18520 (R;US) 

Suggested new directions for the Institutional Conservation 
Programs, 10:18561 (R;US) 

DOE state and local assistance programs: program activities 
(US DOE programs: 50 states and seven territories), 
10:18526 (R;US) 





STATE GOVERNMENT 
Thermal insulation 


Thermal Insulation 

DOE state and local assistance programs: program activities 
(US DOE programs: 50 states and seven territories), 
10:18526 (R;US) 

STATISTICS 

Limited to the indexing of information on the mathematical 

discipline of statistics or its application in other scientific 
numerical values of a statistical nature 

use STATISTICAL DATA. 


See also KRIGING 
MULTIVARIATE ANALYSIS 


Data Base Management 
Data management issues of statistical databases, 10:19657 


(RUS) 
Calculations 
Looking at more than three dimensions, 10:19648 (R;US) 
STEAM 
Heat Recovery 
Recovery of power from flashing gas-h' 
with the biphase turbine, 10:17907 (J;GB) 
STEAM COOLANT 
See STEAM 
STEAM GENERATORS 


Boiling Detection 
Low flow velocimeters and voiding detectors (PWR), 10:18407 
(R;US) 


Corrosion 
Materials for application in MHD steam bottoming plant: 
summary report, 10:18280 (R;US) 


Low flow velocimeters and voiding detectors (PWR), 10:18407 
(R;US) 


Materials 
Materials for application in MHD steam bottoming plant: 
summary report, 10:18280 (R;US) 
Materials Testing 
Materials for application in MHD steam bottoming plant: 
summary report, 10:18280 (R;US) 
STEAM INJECTION 
Field Tests 
Effect of annulus water on the wellbore heat loss from a steam 
injection well with insulated tubing, 10:17906 (R;US) 
Heat Losses 
Effect of annulus water on the wellbore heat loss from a steam 
injection well with insulated tubing, 10:17906 (R;US) 
STEAM LINES 
Fractures 
Leak-before-break demonstration 
steam pipe, 10:18435 (RA;US) 


Leak-before-break demonstration 
steam pipe, 10:18435 (RA;US) 
STEAM SYSTEMS 
See also FLASHED STEAM SYSTEMS 


solutions 


for a typical PWR main 


for a typical PWR main 


Pipes 
Evaluation of methods for leak detection in reactor primary 
systems and NDE of cast stainless steel, 10:18334 (R;US) 
STEEL INDUSTRY 
See METAL INDUSTRY 
STEEL-ASTM-A533-B 
Physical Radiation Effects 
Tensile properties of irradiated nuclear grade pressure vessel 
plate and welds for the fourth HSST irradiation series, 
10:18329 (R;US) 
Tensile Properties 
Tensile properties of irradiated nuclear grade pressure vessel 
plate and welds for the fourth HSST irradiation series, 
10:18329 (R;US) 
STEEL-DIN-1-4970 
Vapor Pressure 
vapor pressures of stainless steel type 1.4970 
and of some other pure metals from laser evaporation, 
10:18654 (R;DE) 


See also AUSTENITIC STEELS 
CARBON STEELS 
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STAINLESS STEELS 
Activation Analysis 
Depth profile measurement of nitrogen in steel with the 
nuclear reaction “*N(d,a)"*C, 10:18754 (RA;DE;In German) 
Friction 
Interactions between friction-induced vibration and wear. Final 
report, May 15, 1982-May 15, 1984, 10:18844 (R;US) 
Vibrations 


Interactions between friction-induced vibration and wear. Final 
report, May 15, 1982-May 15, 1984, 10:18844 (R;US) 
Wear 
Interactions between friction-induced vibration and wear. Final 
report, May 15, 1982-May 15, 1984, 10:18844 (R;US) 
STELLARATORS 
Magnetic Field Configurations 
Institute for Fusion Studies newsletter. Volume IV, No. 1, 
10:19613 (R;US) 
(PLANT) 


See PLANT STEMS 
STEROIDS 
Chemical Preparation 
Recent advances in the of boron-containing steroids 
and porphyrins, 10:18839 (RA;US) 
STIMULATED EMISSION DEVICES 
See LASERS 
STIRLING ENGINES 
Performance Testing 
Initial testing of a variable-stroke Stirling engine, 10:18618 
(R;US) 
STORAGE BATTERIES 


Dedicated storage rings for nuclear physics, 10:18943 (RA;US) 
Physics with polarized electrons and targets, 10:19352 (RA;US) 
on internal targets for the Aladdin storage ring, 
10:18903 (RA;US) 
Electron Cooling 
Indiana Cooler: a ring for internal target experiments, 10:18901 
(RA;US) 
Free Electron Lasers 
Issues in storage-ring for operation of high-gain FELs, 
10:18945 (R;US) 
Polarized Beams 
Dedicated storage rings for nuclear physics, 10:18943 (RA;US) 
ly polarized colliding beams, 10:18907 (RA;US) 
its on internal targets for the Aladdin storage ring, 
10:18903 (RA;US) 
Techniques for longitudinal polarization in electron storage 
rings, 10:18906 (RA;US) 
STORES 
See COMMERCIAL BUILDINGS 
STOVER 
See AGRICULTURAL WASTES 
STOVES 
Combustion Control 
Wood combustion in existing stoves, 10:18574 (R;SE;In 
Swedish) 


Wood combustion in existing stoves, 10:18574 (R;SE;In 
Swedish) 
STRAND BREAKS 
DNA Repair 
Do inhibitor studies demonstrate a role for poly(ADP-ribose) 
in DNA repair?, 10:19099 (J;US) 


Effects of an extract from the sea squirt Ecteinascidia turbinata 
on DNA synthesis and excision repair in human fibroblasts, 
10:19213 (J;GB) 

Poly(ADP-ribose) and the response of cells to ionizing 
radiation, 10:19205 (J;US) 
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STRATEGIC PETROLEUM RESERVE 
Program 
quarterly report, October 1- 


Petroleum Reserve 
December 31, 1984, 10:17929 (R;US) 
PHOTOGRAPHY 


aperture picosecond x-ray streak camera, 10:19552 


Analysis 
Parametric studies for stress corrosion in Type 304 stainless 
steel pipe, 10:18315 (RA;US) 
STRONG INTERACTIONS 
Coupling 


Strong-coupling approximations, 10:19389 (R;US) 
CP Invariance 


Natural class of non-Peccei-Quinn models, 10:19397 (R;US) 
STRONTIUM 


Adsorption 
Kinetics of the of radionuclides on tuff from Yucca 
Mountain, 10:18019 (J;US) 
Nonequilibrium sorptive behavior of cobalt, cesium, and 
strontium on Bandelier Tuff: experiments and analysis, 
10:19273 (R;US) 


Desorption 
Nonequilibrium sorptive behavior of cobalt, cesium, and 
strontium on Bandelier Tuff: experiments and analysis, 
10:19273 (R;US) 


Polyphase ceramic and glass-ceramic forms for i 
ICPP high-level nuclear waste, 10:18028 (BA;US) 
Phase Diagrams 
Ca-Ga, Sr-Ga and Ba-Ga binary (Alloys with element 
of group II-B (gallium)), 10:18671 (TG;US) 
Quantitative Chemical Analysis 


Determination of the major elements and trace metals present 
in bitumen from several tar sand deposits, 10:17952 (R;US) 
STRONTIUM 86 
Isotope Ratio 
Strontium isotopic study of fracture filling minerals in the 
Grande Ronde basalt, Washington, 10:18020 (J;US) 
STRONTIUM 86 TARGET 
Neutron Reactions 
Neutron density and temperature of the weak s-process 
component, 10:19456 (R;DE;In German) 
STRONTIUM 87 
Isotope Ratio 
Strontium isotopic study of fracture filling minerals in the 
Grande Ronde basalt, Washington, 10:18020 (J;US) 
STRONTIUM 87 TARGET 
Neutron Reactions 
Neutron density and of the weak s-process 
component, 10:19456 (R;DE;In German) 
STRONTIUM 90 


Radioecological Concentration 
Environmental effects research. Environmental Research 
Division annual report, January-December 1983. Part 3, 
10:19224 (R;US) 
Toxicity 
Strontium-90 and radium-226 toxicity in beagle dogs: current 
status, 10:19201 (RA;US) 
STRUCTURES (BUILDINGS) 
See BUILDINGS 


Production 
Styrene production from ethylbenzene on platinum in a 
zirconia electrochemical reactor, 10:18551 (J;US) 
SUBBITUMINOUS COAL 
Chemical Composition 
Measurement of fundamental properties characterizing coal 
minerals and fire-side deposits. Final report, 10:17888 (R;US) 
Products 


Measurement of fundamental properties characterizing coal 
minerals and fire-side deposits. Final report, 10:17888 (R;US) 


Ton Exchange 
Measurement of fundamental properties characterizing coal 
minerals and fire-side deposits. Final report, 10:17888 (R;US) 


Pyrolysis 
Pyrolysis of New Zealand coal, lignite and peat, 10:17833 


SUGAR INDUSTRY 
Geothermal Process Heat 
Use of geothermal heat for sugar refining in Imperial County: 
pilot pleat implementation, 10: 10:18263 (R;US) 
—— ee 


«iad ali dientisiaiaiias nin 
—=— ee 10:19142 
SULFATES 
Environmental Effects 
Effects of acid and neutral sulfate salt solutions on forest floor 
arthropods, 10:19076 (J;US) 
Thermochemical Diagrams 


Materials for in MHD steam bottoming plant: 
summary report, 10:18280 (R;US) 
Toxicity 
Effects of acid and neutral sulfate salt solutions on forest floor 
arthropods, 10:19076 (J;US) 
COMPOUNDS 


See THIOLS 
SULFIDES 
See also CADMIUM SULFIDES 
HYDROGEN SULFIDES 
MOLYBDENUM SULFIDES 
ZINC SULFIDES 
High-sulfur coal research at the SIUC Coal Technology 
. Quarterly October 1-December 31, 1984 
(Carbonyl), 10:17799 (R;US) 


SULFONIC ACID ESTERS 


mice, 10:19215 (J;CH) 


SULFUR 
Quantitative Chemical Analysis 
Determination of the major elements and trace metals present 
in bitumen from several tar sand deposits, 10:17952 (R;US) 
Removal 
Development of a microwave coal cleaning process. Technical 
progress report, September-November 1984, 10:17881 (R;US) 


20 atmosphere rig PFBC test results: tests 23, 24, and 25. 
Investigations with a limestone and a dolomitic limestone fed 
as slurries with coal and water, 10:17886 (R;US) 

20 atmosphere rig PFBC test results: tests 21 and 22. Further 
investigations with two-stage air admission and investigations 
with a coal/sorbent/water slurry, 10:17885 (R;US) 

Scanning Electron Microscopy 

Quantitative analysis of the elements in mineral constituents of 
coal samples with the aid of energy dispersive X-ray analysis 
combined with scanning electron microscopy, 10:17850 
(R;NL;In Dutch) 

X-Ray Detection 

Quantitative analysis of the elements in mineral constituents of 
coal samples with the aid of energy dispersive X-ray analysis 
combined with scanning electron microscopy, 10:17850 
(R;NL;In Dutch) 

SULFUR 
See also SULFATES 
SULFIDES 
Pollution Sources 

Power plant influences on bulk precipitation, 
stemflow nutrient inputs, 10:19057 (J;US) 

SULFUR DIOXIDE 
“Cua 


throughfall, and 


Oxygen isotopic study of the oxidation of SO: by HzO: in the 
atmosphere, 10:19045 (R;US) 





Biological Effects 
Environmental effects research. Environmental Research 
Division annual report, January-December 1983. Part 3, 
10:19224 (R;US) 


grass and 
greenfodderdryers, 10:17871 (R;NL;In Dutch) 
Health Hazards 


Information on indoor air quality and building energy-efficient 
homes, 10:18559 (R;US) 
Oxidation 


Oxygen isotopic study of the oxidation of SO. by HO: in the 
atmosphere, 10:19045 (R;US) 
Quantitative Chemical Analysis 
in the Danish National Air Quality Measuring 
Program, 10:19050 (R;DK;In Danish) 


Sulfur dioxide-induced chronic bronchitis in beagle dogs, 
10:19241 G;US) 
HYDRIDES 


Study of the 1 ssigma MO radiation in solid with slow 
projectiles, 10:19323 (RA;DE;In German) 
Ton-Atom Collisions 
Electron-electron correlations in the K-K transfer in slow 
collisions of completely ionized projectiles, 10:19320 
(RA;DE;In German) 
Quasimolecular transition energies from interference structures 
in the quasimolecular X-radiation and K-K vacancy transfer 
(12.6 MeV, 16.4 MeV, 2.5 MeV, and 5.0 MeV), 
10:19319 (RA;DE;In German) 
SULFUR SULFIDES 
See SULFUR 
SULFUR TRIOXIDE 
Chemical Reaction Kinetics 
Study of the formation of sulfuric acid aerosols, 10:19041 
(R;US) 
SULFURIC ACID 
Synthesis 
Stady of the formation of sulferic acid aerosols, 10:19041 


superconductivity: the applications. 
Chapter IV. Stability, 10:19614 (R;US) 


Superconducting magnets for detectors, 10:19007 (RA;US) 
SUPERCONDUCTORS 
Critical Field 
Improvement in high magnetic field behavior of vanadium- 
gallium superconductors by enhancement of spin-orbit 
scattering. Progress report, 10:18715 (R;US) 


Improvement in high magnetic field behavior of vanadium- 
gallium superconductors by enhancement of spin-orbit 
scattering. Progress report, 10:18715 (R;US) 


Canonical analysis of the fermion sector in higher-derivative 
supergravity, 10:19410 (R;US) 
VY ELEMENTS 


nucleosynthesis i ; Comparison with 
yp schon a gamer een 10:19286 (J;US) 
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Star Evolution 
Explosive nucleosynthesis in massive stars: Comparison 
the Cassiopeia a fast-moving knots, 10:19286 (J;US) 
Star Models 
— nucleosynthesis in massive stars: Comparison 
the Cassiopeia a fast-moving knots, 10:19286 (J;US) 
SUPEROXIDE RADICALS 
OQ: 
Photochemistry 
Photosensitization of biomolecules in vivo, 10:19257 (BA;US) 
SUPERSYMMETRY 
Constants 
Extended semiclassical calculations, 10:19412 (R;US) 
Electron-Positron Interactions 
Photon pair production by e* e~ annihilation and search for 
supersymmetric photinos at energies greater than 40 GeV, 
10:19359 (R;DE) 
Grand Unified Theory 
Light fermion mass hierarchies in supersymmetric models, 
10:19415 (R;US) 
Hamiltonians 
Topological invariance of the Witten index and related 
quantities, 10:19399 (R;US) 
Invariance Principles 
Topological invariance of the Witten index and related 
quantities, 10:19399 (R;US) 
Quantum Mechanics 
Relationship between supersymmetry and the inverse method 
in quantum mechanics, 10:19405 (J;NL) 
SUPPORTS 
Hanging core support system for a nuclear reactor (LMFBR), 
10:18345 (P;US) 
SURFACE BARRIER DETECTORS 


System for simultaneous monitoring of thermal and epithermal 
neutron flux during boron neutron capture therapy, 10:19155 
(RA;US) 

SURFACES 
Surface Energy 
Transition on surfaces of different surface energy, 
10:18875 (RA;US) 

SURVEILLANCE (RADIOACTIVITY) 

See RADIATION MONITORING 
SURVEY (RADIOACTIVITY) 

See RADIATION MONITORING 
SUSPENSIONS (FUEL) 

See FUEL SLURRIES 
SWAMPS 

Land Use 

After peat mining - a preliminary study, 10:17874 (R;SE;In 

Swedish) 
Stabilization 

Transport roads on peat - a methods study. Report 1: 
laboratory studies of stabilization products, 10:17873 
(R;SE;In Swedish) 

SWEAT GLANDS 
See SKIN 
SWEDEN 
Energy Sources 

Marine energy. Conditions for physical planning, 10:18509 

(R;SE;In Swedish) 
Waste Product Utilization 

Utilization of residues from firing with biofuels, 10:17868 

(R;SE;In Swedish) 
SWINE 
Prenatal Irradiation 

Reproductive and genetic effects of continuous prenatal 

irradiation in the pig, 10:19207 (J;US) 
SYNTHETIC FUELS 
See also HYDROGEN FUELS 


Status of synthetic fuels and cost-shared energy R & D 
facilities. Hearings before the Subcommittee on Energy 
Development and Applications of the Committee on Science 
and Technology, House of Representatives, Ninety-Eighth 
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Congress, Second Session, June 6, 7, 13, 1984, 10:18535 
(B;US) 


of complex mixtures: CHO cell mutagenicity 
assay, 10:19226 (R;US) 


Programs 
Status of synthetic fuels and cost-shared energy R & D 
facilities. 


of Representatives, Ninety-Eigh' 
Congress, Second id Session, June 6, 7, 13, 1984, 10:18535 
(B;US) 
SYNTHETIC FUELS CORPORATION 
Energy Facilities 
Status of synthetic fuels and cost-shared energy R & D 


» House of Representatives, Ninety-Eighth 
Congress, Second Session, June 6, 7, 13, 1984, 10:18535 
(B;US) 
SYNTHINE PROCESS 
See FISCHER-TROPSCH SYNTHESIS 
SYSTEM FAILURE ANALYSIS 


Earthquakes 
Probability of pipe failure in the reactor coolant loop of 
Westinghouse PWR plants. Volume 3. Guillotine break 
a 10:18468 (R;US) 
Probabilistic Estimation 
Reeieeree eee Ge conser eee a 
PWR plants. Volume 3. Guillotine break 
induectly induced by earthquakes, 10:18468 (R;US) 


T 


T INVARIANCE 
Violations 
violation in nuclear reactions, 10:19401 (R;US) 


BWR Type Reactors 
Nuclear energy research on advanced LWRs in ROC, 
10:18336 (R; TW) 
Research on advanced LWRS in the Institute of Nuclear 
Energy Research, Republic of China (ROC), 10:18326 


@;TW) 
Nuclear Power Plants 

Nuclear energy research on advanced LWRs in ROC, 
10:18336 (R; TW) 

Research on advanced LWRS in the Institute of Nuclear 
Energy Research, Republic of China (ROC), 10:18326 
(®;TW) 

PWR Type Reactors 

Nuclear energy research on advanced LWRs in ROC, 
10:18336 (R;TW) 

Research on advanced LWRS in the Institute of Nuclear 
Energy Research, Republic of China (ROC), 10:18326 


(TW) 
TANDEM ELECTROSTATIC ACCELERATORS 
Prior to February 1979,information was indexed to Van de Graaff 
Accelerators. 
Mass Spectrometers 
Accelerator mass spectrometry with a coupled tandem-linac 
system, 10:18919 (R;US) 
TANDEM MIRROR DEVICES 
See TMX DEVICES 
TANTALUM 
Electron Collisions 
Improved atomic data for electron-transport pi edictions by the 
codes TIGER and TIGERP. I. Inner-shell ionization by 
electron collision, 10:19327 (R;US) 
TANTALUM 180 


Nucleosynthesis 
Some effects of high temperature and 


density on neutron- 
capture nucleosynthesis, 10:19468 (R;US) 


TANTALUM 181 TARGET 
Antiproton Reactions 
Multinucleon captures of slow antiprotons in complex 
and a search for the H dibaryon, 10:19500 (J;NL) 
Chlorine 35 Reactions 
Timescale for projectile breakup into coincident heavy 
fragments, 10:19466 (R;US) 


nuclei 


' TANTALUM ADDITIONS 


Metallurgical Effects 
Long range order in NisMo based ternary alloys-I. Isothermal 
aging response, 10:18672 (J;US) 
Quench Aging 
Long range order in NisMo based ternary alloys-I. Isothermal 
eee 10:18672 (J;US) 
TANTALUM ALLO 
ect aE taiiienat 


Long range order in NisMo based ternary alloys-II. Coherent 
phase solvii, 10:18673 (J;US) 
Phase Studies 
Long range order in NisMo based ternary alloys-II. Coherent 
phase solvii, 10:18673 (J;US) 
Quenching 
Long range order in NisMo based ternary alloys-II. Coherent 
phase solvii, 10:18673 (J;US) 


See also BITUMENS 
COAL TAR 


phase, 10:18771 (J;US) 
TAR SAND OIL 
See BITUMENS 
TAR SANDS 
See OIL SANDS 
TARGET CHAMBERS 
Reviews 
Special aspects on nuclear targets for high-energy heavy-ion 
accelerator experiments, 10:18925 (R;DE) 
TATB 
Moisture 
Bound and free moisture studies of solid materials by FTNMR, 
10:19037 (R;US) 
NMR Spectra 
Bound and free moisture studies of solid materials by FTNMR, 
10:19037 (R;US) 
TAU LEPTONS 
See TAU PARTICLES 
TAU PARTICLES 


Decay 
Calculation of exclusive decay modes of the tau, 10:19394 
G;US) 
Pair 


Production and decay of tau leptons in e* e~ annihilation at 
PETRA energies, 10:19363 (R;DE) 


Semileptonic Decay 
Production and decay of tau leptons in e* e~ annihilation at 
PETRA energies, 10:19363 (R;DE) 
TAUONS 
See TAU PARTICLES 
TAXES 
Financial Incentives 
Petroleum taxes and resource administration, 10:17913 
(R;NO;In Norwegian) 
Income Distribution 
Petroleum taxes and resource administration, 10:17913 
(R;NO;In ~_—— 
TECHNETIUM 
Dissolution 
Dissolution of technetium from nuclear waste forms, 10:18051 


(BA;US) 





environmental samples 
10:18761 (R;DE;In German) 


Leaching 
Behavior of ®Tc in doped-giass/basalt hydrothermal 
interaction tests, 10:18932 (BA;US) 
Human high molecular weight-melanoma associated antigen 
eee eee 
to radioimage tumor lesions in patients with 
scees tnaedl BAN) 
Analysis 


Fast radiochemical procedure to measure Tc-99 in 
environmental samples and gaseous and liquid effluents, 
10:18761 (R;DE;In German) 
TEETH 
Biomedical Radiography 
Normal aging changes in the teeth of the dog: a histologic and 
microradiographic study, 10:19164 (RA;US) 


*6Ra-induced dental changes: a comparative 
microradiographic study of human and beagle dog, 10:19200 

seed coisa Ubieigs ic tee eopmol tha lians achiebalngls ead 
microradiographic study, 10:19164 (RA;US) 

Morphological 

Normal aging changes in the teeth of the dog: a histologic and 

microradiographic study, 10:19164 (RA;US) 
Changes 


226Ra-induced dental changes: a comparative 
microradiographic study of human and beagle dog, 10:19200 
(RA;US) 
TEFLON 


Moisture 
Bound and free moisture studies of solid materials by FTNMR, 
10:19037 (R;US) 
NMR 
Bound and free moisture studies of solid materials by FTNMR, 
10:19037 (R;US) 
TELEVISION 
Interference 
TV-interference measurements at Maglarp wind power plant, 
10:18267 (R;SE;In Swedish) 
108 


Carcinogenesis tests of nickel arsenides, nickel antimonide, and 
nickel telluride in rats, 10:19248 (J;US) 


Spectroscopy of direct and 8-delayed proton ‘northwest’ of 
46Gd, 10:19458 (R;DE) 
TERBIUM IONS 
Emission Spectra 
Free-ion spectra of interest to solid and solution 
spectroscopists, 10:19326 (R;US) 


TERPENES 
Secretion ; 
Development and essential oil content of secretory glands of 
sage (Salvia officinalis), 10:19141 (J;US) 
ECOSYSTEMS 


See also SWAMPS 
Nutrition 
Power plant influences on bulk precipitation, 
stemflow nutrient inputs, 10:19057 (J;US) 


Productivity 
i production and canopy cover in bitterbrush-cheatgrass 
communities, 10:19067 (J;US) 
Diversity 


Species 
Primary production and canopy cover in bitterbrush-cheatgrass 
communities, 10:19067 (J;US) 
TEST FACILITIES 
See also CENTRAL RECEIVER TEST FACILITY 
TRITIUM SYSTEMS TEST ASSEMBLY 
Modifications 
Combustion and fuel characterization of coal-water mixtures. 
Quarterly report, April-June 1983. Draft, 10:17891 (R;US) 


throughfall, and 


Distributions of cell populations within a-particle range of 
ee ee ee oe 

G; 
Radiation Doses 


Distributions of cell populations within a-particle range of 
plutonium deposits in the rat and beagle testis, 10:19206 
GUS) 

(MATERIALS) 

See MATERIALS TESTING 
TETRACHLOROMETHANE 

See CARBON TETRACHLORIDE 
TETRAHYDRONAPHTHALENE 

See TETRALIN 
TETRAHYMENA 

Growth 

Structure activity relationships o 

derivatives, 10:19245 (J;US) 
TETRALIN 
Accumulation 

Boronated anti-estrogens for boron neutron capture therapy 

and boron neutron capture radiography, 10:19163 (RA;US) 
Blood-Plasma Clearance 
Boronated anti-estrogens for boron neutron capture therapy 
and boron neutron capture radiography, 10:19163 (RA;US) 
NMR Spectra 
Characterization of isotopically labeled coal li i 
solvents and products by deuterium and carbon-13 nuclear 
magnetic resonance spectrometry, 10:18781 (J;US) 
Reduction 
Reduction of aromatic hydrocarbons by a new reducing 
system: calcium metal in amines, 10:18816 (J;US) 
1,2,4,5-TETRAMETHYLBENZENE 
See DURENE 
TEXAS 


Geopressured Systems 
i monitoring, Teledyne Geotech, Garland, Texas. 
Appendix II, 10:18260 (RA;US) 


Microseismic monitoring, Teledyne Geotech, Garland, Texas. 
Appendix II, 10:18260 (RA;US) 
Water Resources 
Water supply and use in Deaf Smith, Swisher, and nearby 
counties in the Texas Panhandle, 10:17979 (R;US) 
Water Use 
Water supply and use in Deaf Smith, Swisher, and nearby 
counties in the Texas Panhandle, 10:17979 (R;US) 
TEXTOR TOKAMAK 
Limiters 
Calculation of the density of sputtered metal in the vicinity of 
the TEXTOR reference limiter, 10:19616 (R;DE;In German) 
Plasma Diagnostics 
Accelerator-based plasma-wall interaction studies on the 
TEXTOR tokamak, 10:19549 (R;US) 


of selected naphthalene 
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TFCX REACTORS 
Design 
TFCX current density and nuclear limitations for 


heating 
superconducting tokamaks, 10:19586 (R;US) 


TFCX current density and nuclear heating limitations for 
superconducting tokamaks, 10:19586 (R;US) 
THERMAL ENERGY STORAGE EQUIPMENT 
Metals 
Evaluation of thermal for liquid-metal, solar thermal 
receivers, 10:18252 (R;US) 
THERMAL INSULATION 
Installation 
Development of a polystyrene insulation system. Final 
technical progress report, 10:18564 (R;US) 


Market 
Development of a polystyrene insulation system. Final 
technical progress report, 10:18564 (R;US) 


study of facilities for boron neutron capture therapy, 
10:19515 (RA;US) 
Filtered-beam dose distributions for boron neutron capture 
therapy of brain tumors, 10:19514 (RA;US) 
Neutron Flux 
System for simultaneous monitoring of thermal and epithermal 
neutron flux during boron neutron capture therapy, 10:19155 
(RA;US) 
Radiation Monitoring 
System for simultaneous monitoring of thermal and epithermal 
neutron flux during boron neutron capture therapy, 10:19155 
(RA;US) 


Biological effect of the }°B(n,a)"Li reaction and its simulation 
by Monte Carlo calculations, 10:19195 (RA;US) 

Mixed dose distributions of fast neutrons and boron neutron 
captures for the fast neutron beam from YAYOI, 10:19516 
(RA;US) 

Synthesis and biological activity of a boron-containing 
pyrimidine nucleoside, 10:18837 (RA;US) 

Testing boron-containing estrogens on human breast cancer 
cells in a neutron beam, 10:19186 (RA;US) 

THERMAL POLLUTION (AIR) 
See AIR POLLUTION 
THERMAL POLLUTION (WATER) 
See WATER POLLUTION 
THERMOCHEMICAL HEAT STORAGE 
Cost 

Performance and cost of energy transport and storage systems 
for dish applications using reversible chemical reactions, 
10:18177 (R;US) 

Performance 

Performance and cost of energy transport and storage systems 
for dish applications using reversible chemical reactions, 
10:18177 {R:US) 

THERMONUCLEAR REACTOR MATERIALS 
Crack Propagation 
Lifetime analysis: thermally driven fatigue crack growth in an 
HT-9 first wall, 10:19589 (RA;US) 
Fracture Properties 
Lifetime analysis: thermally driven fatigue crack growth in an 
HT-9 first wall, 10:19589 (RA;US) 
Inventories 
Fusion program research materials inventory, 10:19608 
(RA;US) 
Manuals 
Materials handbook for fusion energy systems, 10:19588 
(RA;US) 
Physical Properties 
Materials handbook for fusion energy systems, 10:19588 
(RA;US) 
Physical Radiation Effects 
High-energy Dual Beam Facility (High energy alpha particles 
and protons), 10:18933 (R;DE) 
Introduction to the US/Japan collaborative testing program in 
HFIR and ORR, 10:19594 (RA;US) 


THORIUM 232 
Radioecological Concentration 


Neutron source characterization for materials experiments, 
10:19590 (RA;US) 


THERMONUCLEAR REACTORS 


ee een rae 
thermonuclear reactors are discussed. 
See also I-BEAM TYPE REACTORS 
LASER FUSION REACTORS 
TOKAMAK TYPE REACTORS 
Design 
Compact inertial confinement multireactor concepts, 10:19623 
(R;US) 
Fire Hazards 
Fire protection research for DOE facilities: FY 83 year-end 
report, 10:19634 (R;US) 


Planning 
Prospects for developing attractive magnetic fusion concepts, 
10:19585 (R;US) 
Role of improved fusion concepts in the program plan, 
10:19587 (R;US) 
THERMOSYPHONS 
Performance Testing 
An experimental technique for testing thermosyphon solar hot 
water systems, 10:18244 (J;US) 
THICKNESS GAGES 
Radiometric Gages 
Evaluation of beta backscatter and eddy current measurement 
of Kapton film metallization, 10:18884 (R;US) 


Hydrogenation 
Studies of elimination reactions of metal complexes. 
report, August 1, 1981-July 31, 1985, 10:18804 (R;US) 
THIONAPHTHENES 


Hydrogenation 
Homogeneous catalytic hydrogenation. 2. Selective reduction 
of polynuclear heteroaromatic compounds catalyzed by 
chlorotris(triphenylphosphine)rhodium(]), 10:17843 (J;US) 
THIOPHENE 
Differential optical absorption techniques for diagnostics of 
coal gasification. Technical progress report, October, 
November, December 1983, 10:17811 (R;US) 
Hydrogenation 
Studies of elimination reactions of metal complexes. 
report, August 1, 1981-July 31, 1985, 10:18804 (R;US) 
THIOPHENES 
See POLYCYCLIC SULFUR HETEROCYCLES 
THORIUM 
Quantitative Chemical Analysis 
Determination of the major elements and trace metals present 
in bitumen from several tar sand deposits, 10:17952 (R;US) 


Integrative study of the behavior of transuranic elements in the 
marine environment. Progress report, June 1, 1983-May 31, 
1984, 10:19092 (R;US) 


Properties 
Correlation of zeolite ZSM-5 acid strength with catalytic 
activity and selectivity. Final report, 10:18787 (R;US) 
THORIUM 228 
RBE 
Comparison of the carcinogenicity of radium and bone-seeking 
actinides (Beagles), 10:19203 (RA;US) 
THORIUM 231 
Energy-Level Transitions 
Emission probabilities and energies of y-ray transitions from 
the decay of **U, 10:19483 (J;GB) 
THORIUM 232 
Concentration 


Radicecological 
Use of natural radionuclides to predict the behavior of 
radwaste radionuclides in far-field aquifers, 10:18021 (J;US) 





temperatures using synchrotron 
CesLa:Th:, 10:18638 (RA;US) 


Superconductivity 
Superconductivity in an.orphous actinide alloys, 10:18666 
G;US) 
NITRATES 
Distribution 
Distribution of Th(NOs), UO2(NOs3)2 and HNOs between an 


Distribution of Th(NOs), UO2(NOs)2 and HNOs between an 
aqueous phase and an organic tributyl phosphate phase, 
10:17964 (R;DE;In German) 

THORIUM X 
See RADIUM 224 
THORON 
See RADON 220 
THREE MILE ISLAND-1 REACTOR 


by Babcock and Wilcox, 10:18347 (R;US) 
Reactor Licensing 
Comparison of licensing activities for operating plants designed 
by Babcock and Wilcox, 10:18347 (R;US) 
Reactor Protection Systems 
by Babcock and Wilcox, 10:18347 (R;US) 
THREE MILE ISLAND-2 REACTOR 


igation of acoustic methods for detecting TMI-2 fuel 
debris, 10:18409 (R;US) 
Radioactive Waste Management 
Program plan for shipment, receipt, 
core. Revision 1, 10:18410 (R;US) 
Reactor Cores 
Program plan for shipment, receipt, 
core. Revision 1, 10:18410 (R;US) 
Reactor Decommissioning 
Program plan for shipment, receipt, 
core. Revision 1, 10:18410 (R;US) 
Ultrasonic Testing 
Investigation of acoustic methods for detecting TMI-2 fuel 
debris, 10:18409 (R;US) 
THROUGHFALL 


and storage of the TMI-2 
and storage of the TMI-2 


and storage of the TMI-2 


Power plant influences on bulk i 
stemflow nutrient inputs, 10:19057 = US) 
THULIUM 147 


Decay 
Spectroscopy of direct and 8-delayed proton ‘northwest’ of 
46Gd, 10:19458 (R;DE) 
THULIUM IONS 
Emission Spectra 
Free-ion of interest to solid and solution 
spectroscopists, 10:19326 (R;US) 
THYMIDINE 
Effects 
Effects of different thymidine concentrations on ao 
replication in pea-root cells synchronized by 
fluorodeoxyuridine treatment, 10:19117 (J; Us) 
THYMOCYTES 


Chemical Reactions 
Boronation of polyclonal and monoclonal antibodies for 
neutron capture, 10:18834 (RA;US) 
TIGHT SANDS 


See SANDSTONES 
TIME-REVERSAL INVARIANCE 
See T INVARIANCE 
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TIN 112 TARGET 
Argon 40 Reactions 
Fusion near the threshold: A comparative study of the systems 
 Ar-+sup(112,116,122)Sn and “Ar-+sup(144,148,154)Sm, 
10:19459 (R;DE) 
TIN 116 TARGET 
Argon 40 Reactions 
Fusion near the threshold: A comparative study of the systems 
 Ar-+sup(112,116,122)Sn and “Ar-+-sup(144,148,154)Sm, 
10:19459 (R;DE) 
TIN 120 TARGET 
Deuteron Reactions 
Elastic deuteron in the energy range between 50 and 
85 MeV, 10:19448 (R;DE;In German) 
TIN 122 TARGET 
Argon 40 Reactions 
Fusion near the threshold: A comparative study of the systems 
@Ar+sup(112,116,122)Sn and “Ar-+sup(144,148,154)Sm, 
10:19459 (R;DE) 
TIN 130 
Energy Levels 
Three B-decaying isomers of '*°In, 10:19464 (J;US) 
TIN COMPLEXES 
Electronic Structure 
Electronic structure of the porphyrin ring in an 
electrostatically bound w-7 complex: methylviologen- 
metallouroporphyrin complexes, 10:18809 (J;US) 
TIN OXIDES 
Chemical Reaction Kinetics 
Retention and thermic desorption of molybdate anions on 
inorganic exchangers, 10:18760 (R;DE;In German) 
Properties 


Retention and thermic desorption of molybdate anions on 
inorganic exchangers, 10:18760 (R;DE;In German) 
TITANIUM 
Quantitative Chemical Analysis 
Determination of the major elements and trace metals it 
in bitumen from several tar sand deposits, 10:17952 (R;US) 
Neutron activation analysis of titanium with oxygen 
contamination, 10:18741 (R;US) 
Scanning Electron Microscopy 
Quantitative analysis of the elements in mineral constituents of 
coal samples with the aid of energy dispersive X-ray analysis 
combined with ing electron microscopy, 10:17850 
(R;NL;In Dutch) 
X-Ray Detection 
Quantitative analysis of the elements in mineral constituents of 
coal samples with the aid of energy dispersive X-ray analysis 
combined with scanning electron microscopy, 10:17850 
(R;NL;In Dutch) 
TITANIUM 45 TARGET 
Neutron Reactions 
ved activation cross sections for vanadium and titanium, 
10:19636 (J;NL) 
TITANIUM 46 TARGET 
Neutron Reactions 
Improved activation cross sections for vanadium and titanium, 
10:19636 (J;NL) 
TITANIUM 48 TARGET 
Antiproton Reactions 
Multinucleon captures of slow antiprotons in complex nuclei 
and a search for the H dibaryon, 10:19500 (J;NL) 
Uranium 238 Reactions 
Quasi fission - the mass drift mode in heavy ion reactions, 
10:19441 (R;DE) 
TITANIUM ALLOYS 
See also TITANIUM BASE ALLOYS 
Crystal Doping 
Helium doping of a vanadium alloy by a modified tritium trick, 
10:19600 (RA;US) 
Fractures 
The influence of hydrogen and the interface phase on fracture 
in Ti code 12, 10:18677 (J;US) 
Transfer 


Hydrogen 
The influence of hydrogen and the interface phase on fracture 
in Ti code 12, 10:18677 (J;US) 
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Impurities 
Evaluation of the thermoelectric method for determination of 
interstitial gases in titanium, 10:18880 (R;US) 
Ton 
Helium doping of a vanadium alloy by a modified tritium trick, 
10:19600 (RA;US) 
T 


Nondestructive Testing 
Evaluation of the thermoelectric method for determination of 
interstitial gases in titanium, 10:18880 (R;US) 
Order-Disorder Transformations 
Disordering process in an Ll ordered alloy ((NizoFeso)s(Vs 
sAloTia)), 10:18627 (R;US) 
Radiation Effects 


Physical 
Swelling of V-15Cr-5Ti alloy on single- and dual-ion 
irradiation, 10:19599 (RA;US) 
Quantitative Chemical Analysis 
Measurement of oxygen contamination in titanium alloy ingots 
by fast neutron activation analysis, 10:18740 (R;US) 
Nondestructive evaluation of titanium alloys. ESCA (Electron 
Spectroscopy for Chemical Analysis), ISS (Ion Scattering 
Spectroscopy), and SIMS (Secondary Ion Mass 
Spectrometry) examination of titanium alloy solid surfaces, 
10:18742 (R;US) 


Improved activation cross sections for vanadium and titanium, 
10:19636 (J;NL) 
Sorptive Properties 
Theoretical studies of chemisorption on copper nickel alloys 
and surface embrittlement. Progress report, June 15, 1984- 
June 14, 1985, 10:18644 (R;US) 
Sound Waves 
Phonon dispersion of NiTi, 10:18651 (RA;DE;In German) 


Swelling 
Swelling of V-15Cr-STi alloy on single- and dual-ion 
irradiation, 10:19599 (RA;:US) 
T Effects 


‘emperature 
The influence of h and the interface phase on fracture 
in Ti code 12, 10:18677 (J;US) 
TITANIUM BASE ALLOYS 
Corrosion 
Irradiation-corrosion evaluation of metals for nuclear waste 
package applications in Grande Ronde basalt ground water, 
10:18684 (BA;US) 
Crack Propagation 
Hydrogen induced crack growth in Grade-12 titanium, 
10:18624 (R;US) 


Effects of oxygen on the microstructure and properties of 
titanium 6211 alloys, 10:18623 (R;US) 
Hydrogen Embrittlement 
Hydrogen induced crack growth in Grade-12 titanium, 
10:18624 (R;US) 
Microstructure 
Effects of oxygen on the microstructure and properties of 
titanium 6211 alloys, 10:18623 (R;US) 
Quantitative Chemical 
NDE (nondestructive evaluation) of oxygen contaminated 
titanium alloys and weldments, 10:18739 (R;US) 


Superconductivity 
Effects of oxygen on the microstructure and properties of 
titanium 6211 alloys, 10:18623 (R;US) 
Tensile Properties 
Effects of oxygen on the microstructure and properties of 
titanium 6211 alloys, 10:18623 (R;US) 
TITANIUM OXIDES 


Desorption 
Evidence for diffusion of a partially oxidized titanium species 
into bulk platinum, 10:18799 (J;US) 
Diffusion 
Evidence for diffusion of a partially oxidized titanium species 
into bulk platinum, 10:18799 (J;US) 
TITANIUM SILICIDES 
Chemical Vapor Deposition 
Simultaneous chemical vapor deposition of SiC-dispersed phase 
composites, 10:18687 (R;US) 
TMPN 
See ORGANIC OXYGEN COMPOUNDS 


TMX DEVICES 
Neutral Atom Beam Injection 
Low-energy neutral-beam injection in the central cell of TMX- 
U, 10:19561 (R;US) 
Pressure 


Neutral-fueling pressure measurements and modeling near the 
plasma edge in TMX.U. Revision 1, 10:19563 (R;US) 
TOBACCO MOSAIC VIRUS 
Molecular Structure 
Radial distributions of density within macromolecular 
complexes ined from dark-field electron micrographs, 
10:19130 (J;US) 
TOBACCO PLANT 
See NICOTIANA 
TOBACCO SMOKES 
Health Hazards 
Information on indoor air quality and building energy-efficient 
homes, 10:18559 (R;US) 
TOKAMAK DEVICES 


See also ASDEX TOKAMAK 
orm | 
TEXTOR TOKAMAK 


Plasma Scrape-Off Layer 
Boundary-layer pA ee pe of Tokamaks: Development and 
application of stochastic models to describe neutral gas 
behaviour, 10:19559 (R;DE;In German) 
TOKAMAK FUSION CORE EXPERIMENT 
See TFCX REACTORS 
TOKAMAK TYPE REACTORS 
See also JET REACTORS 
STARFIRE 


Computerized Simulation 
Tokamak Systems Code, 10:19624 (R;US) 


Hazards 
i exposures at fusion power plants, 10:19584 
(R;US) 
Radiation Hazards 
Occupational exposures at fusion power plants, 10:19584 
(R;US) 


TOLUENE 
Adsorption Heat 
Reaction calorimetry for coal chemistry and catalysis. 
Quarterly report, November 1, 1984-January 31, 1985, 
10:17854 (R;US) 


TOP ACCIDENTS 
See TRANSIENT OVERPOWER ACCIDENTS 
TOTAL CROSS SECTIONS 
Multilevel Analysis 
Multilevel analysis of the low-energy **°Pu cross sections, 
10:19485 (J;US) 
TOTAL-ABSORPTION SPECTROMETERS 
See SHOWER COUNTERS 
TOWER FOCUS POWER PLANTS 
See also BARSTOW SOLAR PILOT PLANT 
Brayton Cycle Power Systems 
Small central receiver Brayton cycle study, 10:18900 (RA;US) 
Central Receivers 
Preliminary design of a solar central receiver system for 
repowering the Saguaro Power Plant, 10:18181 (RA;US) 


Commercialization 
Solar Central Receiver Repowering Program review, 10:18179 
(RA;US) 


Preliminary design of a solar central receiver system for 
repowering the Saguaro Power Plant, 10:18181 (RA;US) 


Operation 
SSPS monthly data, October 1984. Plant operation report and 
daily operation summary, 10:18174 (R;US) 
SSPS monthly data, November 1984. Plant operation report 
and daily operation summary, 10:18173 (R;US) 
SSPS monthly data, [December 1984]. Plant operation report 
and daily operation summary, 10:18176 (R;US) 


Solar Central Receiver Repowering Program review, 10:18179 
(RA;US) 





TOXINS 
Biological Effects 


Biological Effects 
maydis T toxin increased membrane 
to Ca* in susceptible corn mitochondria, 
10:19182 G;US) 
ELEMENTS 


transportation 
10:17876 (R;XE) 
TRACKS 
See PARTICLE TRACKS 
TRADESCANTIA 
Biological Radiation Effects 
i studies of an epithermal beam for NCT with 
NaeBisHi:SH, 10:19192 (RA;US) 
TRANS 104 ELEMENTS 
Spontaneous Fission 
Quasi fission - the mass drift mode in heavy ion reactions, 


y 
of cadmium ion on a queuine-type tRNA, 10:19101 (J;US) 
TRANSFORMATIONS (ONCOGENIC) 
See ONCOGENIC TRANSFORMATIONS 


PFR/TREAT Tests L04 and L06: irradiated versus fresh 
LMFBR fuel under TUCOP accident conditions, 10:18395 


(R;US) 
SAS4A validation and analysis of in-pile TUCOP experiments, 
10:18402 (R;US) 


Hydraulics 
PFR/TREAT Tests L04 and L06: irradiated versus fresh 
ao Se ee 10:18395 
SAS4A validation and analysis of in-pile TUCOP experiments, 
10:18402 (R;US) 
Response Functions 
Perturbations of reactor flow and inlet temperature in EBR-II 
for reactivity feedback validation, 10:18398 (R;US) 
Thermal Stresses 
Slow transient overpower tests - C04, C05 and L03 (LMFBR), 
10:18413 (R;US) 


Thermal Stresses 
High Burnup PWR Ramp Test Program. Final report, 
10:18405 (R;US) 
TRANSITION BOILING 
Surfaces 
Transition boiling on surfaces of different surface energy, 
10:18875 (RA;US) 
TRANSITION RADIATION DETECTORS 
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TRANSMISSION LINES 
See POWER TRANSMISSION LINES 
TRANSMISSION TOWERS 
See POWER TRANSMISSION TOWERS 
TRANSPORT (CHARGED-PARTICLE) 
See CHARGED-PARTICLE TRANSPORT 
TRANSPORT REGULATIONS 
Public Opinion 
FERC issues notice of inquiry on interstate natural gas 
transportation questions, 10:17939 (J;US) 
TRANSPORT THEORY 
See also NEUTRON TRANSPORT THEORY 
Coordinates 
ee ee eee en 
for Cartesian coordinate systems, 10:19543 (R;US) 
Numerical Solution 
Projected discrete ordinates methods for numerical transport 
problems, 10:19503 (R;US) 
TRANSPORTATION SYSTEMS 
Mathematical Models 
High-sulfur coal research at the SIUC Coal Technology 
. Quarterly report, October 1-December 31, 1984, 
10:17799 (R;US) 
TRANSURANIUM ELEMENTS 
See also PLUTONIUM 
Solvent Extraction 
Nuclear Technology Programs. Quarterly progress report, 
April-June 1984, 10:17974 (R;US) 
TRANSURANIUM WASTES 
See ALPHA-BEARING WASTES 
TREES 


See also OAKS 
POPLARS 


Growth 
Environmental studies of a 1100-kV prototype transmission 
line: an annual report for the 1983 study period, 10:19261 
(R;US) 
Piant Growth 
Plant responses to elevated atmospheric CO2 with emphasis on 
belowground processes, 10:19225 (R;US) 
Short Rotation Cultivation 
Economic evaluation of the competitive position of short- 
rotation intensive culture for energy, 10:18094 (R;US) 
1,3,5-TRIAMINO-2,4,6-TRINITROBENZENE 
See TATB 


See also MELAMINE 
Chemical Bonds 
Triazine herbicide resistance in the photosynthetic bacterium 
Rhodopseudomonas sphaeroides, 10:19100 (J;US) 
Genetic Effects 
Nucleotide sequence of multiple-copy gene for the B protein of 
photosystem II of a cyanobacterium, 10:19237 (J;US) 
1,3,5-TRIMETHYLBENZENE 
See MESITYLENE 
1,3,7-TRIMETHYLXANTHINE 
See CAFFEINE 


Environmental aspects of a tritium release from the Savannah 
River Plant on March 23, 1984, 10:19061 (R;US) 


exchange in the 
of biologically 


Isotopic Exchange 
ee of tritium-atom- promoted isotope 
benzene ring: to tritium 
important aryl compounds, 10:18811 (J; us 


Mercury scrubber for the Ostlund Tritium Monitor, 10:19268 
(RA;US) 
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Storage 
U/UTs storage container in the tritium storage installation, 
10:18851 (R;DE;In German) 
TRITIUM COMPOUNDS 


in helium release rates from metal ditritides, 
10:18726 (J;US) 
Tracer Techniques 
Do inhibitor studies demonstrate a role for poly(ADP-ribose) 
in DNA repair?, 10:19099 (J;US) 
TRITIUM EXTRACTION PLANT 


Distillation plant for tritium enrichment in metallic lithium, 
10:19617 (R;DE;In German) 


Distillation plant for tritium enrichment in metallic lithium, 
10:19617 (R;DE;In German) 
TRITIUM METERS 
Equipment Protection Devices 
Mercury scrubber for the Ostlund Tritium Monitor, 10:19268 
(RA;US) 
TRITIUM RECOVERY 
In thermonuclear reactors and/or devices. 


TRIO experiment, 10:19583 (R;US) 
TRITIUM SYSTEMS TEST ASSEMBLY 


Operation 
Tritium Systems Test Assembly operator training program, 
10:19620 (R;US) 
Quality Assurance 
Tritium Systems Test Assembly Quality Assurance Program, 
10:19619 (R;US) 
TRITON REACTIONS 


Charge-Exchange Reactions 
(t,*He) reactions on Fe, **Fe, and ®*Ni, 10:19452 (J;US) 
CYCLOTRON 


Resolution 
Position resolution of the time projection chamber at 
TRIUMF, 10:18935 (RA;US) 
UNIVERSITY MESON FA‘ 


Solid state phase change materials for thermal energy storage 
in passive solar heated buildings, 10:18222 (RA;US) 
TRONA 
Chemical Composition 
Characterization of Black Trona Waters and use of the waters 
for recovery of bitumen from US tar sands, 10:17946 (R;US) 


Characterization of Black Trona Waters and use of the waters 
for recovery of bitumen from US tar sands, 10:17946 (R;US) 
TRU WASTES 
See ALPHA-BEARING WASTES 
TRX-1 
See REVERSE-FIELD PINCH 
TSL PROCESS 
Research Programs 
Coal pretreatment for two stage liquefaction. Quarterly report, 
October 1-December 31, 1984, 10:17880 (R;US) 
TSTA 
See TRITIUM SYSTEMS TEST ASSEMBLY 
TUBES (CONDUITS) 
See PIPES 
TUFF 


Geochemistry 
Site description and selection process, 10:18036 (BA;US) 
Site description and selection process, 10:18036 (BA;US) 
Hydrothermal Alteration 
Studies of altered vitrophyre for the prediction of nuclear 
waste repository-induced thermal alteration at Yucca 
Mountain, Nevada, 10:18025 (J;US) 


Mineralogy-petrology and ground water geochemistry of 
Yucca Mountain tuffs, 10:18037 (BA;US) 


“petrology and ground water geochemistry of 
Yucca Mountain tuffs, 10:18037 (BA;US) 


Site description and selection process, 10:18036 (BA;US) 
Rock-Fiuid Interactions - 
Retardation of radionuclides by rock units along the path to: 
the accessible environment, 10:18038 (BA;US) 


repository: 
Mountain, Nevada, 10:18025 (J;US) 


Sorptive Properties 
Kinetics of the of radionuclides on tuff from Yucca 
Mountain, 10:18019 (J;US) 


the accessible sdaaiah. ela (BA;US) 


Waste-Rock Interactions 
Mineralogy-petrology and ground water geochemistry of 
Yucca Mountain tuffs, 10:18037 (BA;US) 
National Research Council study of the isolation system for 
geologic disposal of radioactive wastes, 10:18050 (BA;US) 
Review panel comments on geomedia specific research, 
10:18049 (BA;US) 
Site description and selection process, 10:18036 (BA;US) 
TUMOR CELLS 
Biological Radiation Effects 


Neutron capture using boronated 
antibodies, 10:19188 (RA;US) 
Testing boron-containing estrogens on human breast cancer 
cells in a neutron beam, 10:19186 (RA;US) 
Cell Killing 
In vivo functions of natural killer cells, 10:19132 (J;US) 
Tracer Techniques 
Hormone receptor densities in relation to *°B neutron capture 
therapy, 10:19160 (RA;US) 
TUMORS 
See NEOPLASMS 
TUNGSTEN 
Irradiation 


polyclonal and monoclonal 


Energy reflection coefficient for H* ions at energies between 
10 and 80 keV, 10:19548 (R;US) 


Properties 
More than one monolayer adsorption of oxygen on the W(112) 
surface, 10:18669 (J;US) 


1984-March 31, 1985, 10:19308 (R;US) 
TUNGSTEN ADDITIONS 
Metallurgical Effects 
Long range order in NisMo based ternary alloys-I. Isothermal 
aging response, 10:18672 (J;US) 
Quench Aging 
Long range order in NisMo based ternary alloys-I. Isothermal 
aging response, 10:18672 (J;US) 
TUNGSTEN ALLOYS 
See also TUNGSTEN ADDITIONS 
Corrosion Resistance 
Corrosion of type 316 stainless steel, path A PCA, and 12 Cr-1 
MoVW steel in thermally convective lithium, 10:19609 
(RA;US) 
Order-Disorder Transformations 
Long range order in NisMo based ternary alloys-II. Coherent 
phase solvii, 10:18673 (J;US) 
Phase Studies 
Long range order in NisMo based ternary alloys-II. Coherent 
phase solvii, 10:18673 (J;US) 
Quenching 
Long range order in NisMo based ternary alloys-II. Coherent 
phase solvii, 10:18673 (J;US) 





TUNGSTEN OXIDES 
Electrochromism 
Optics and materials research for controlled radiant energy 
transfer in buildings, 10:18218 (RA;US) 
electrochromic windows, 10:18217 


flashing gas-h: 
with the biphase turbine, 10:17907 (J;GB) 
Two-Phase Flow 
Recovery of power from flashing 
with the biphase turbine, 10:17907 (J;GB) 
TURBULENT FLOW 
Flow Models 
Collapse and amplification of a vortex filament, 10:19350 
G;US) 
Vortices 
Collapse and amplification of a vortex filament, 10:19350 


FLOW 
Mathematical Models 
Time- and volume-averaged conservation equations for 
multiphase flow. Part One. System without internal solid 
structures (PWR; BWR), 10:18470 (R;US) 
Measuring Methods 


Advanced research in instrumentation and control technology, 


10:19020 (RA:US) 


Biosynthesis 
DNA packaging in mouse spermatids: synthesis of 
variants and four-transition proteins, 10:19116 (J;US) 
Chemical Composition 
DNA packaging in mouse spermatids: synthesis of 
variants and four-transition proteins, 10:19116 (J;US) 


U 


Subsidence and settlement and their effect on shallow land 
burial, 10:18001 (R;US) 


Hydrology 
Use of CREAMS model in experimental designs for shallow 
land burial of low level wastes, 10:18057 (R;US) 


Natural class of non-Peccei-Quinn models, 10:19397 (R;US) 
Lattice Field Theory 
a Te eee 
;DE) 
Size of finite size effects in lattice gauge theories, 10:19407 


(R;DE) 
Topological charge in SU(2) lattice gauge theory, 10:19406 
(R;DE) 
UNILAC 
Beam Injection 
ee 10:18923 


Target Chambers 
Special aspects on nuclear targets for high-energy heavy-ion 
accelerator experiments, 10:18925 (R;DE) 
UNITED KINGDOM 
Boiler Fuels 
Nonpremium fuel markets in UK industry: prospects for coal, 
10:17900 (R;GB) 
Energy Policy 
Nonpremium fuel markets in UK industry: prospects for coal, 
10:17900 (R;GB) 
U.K. industrial fuel use, 1973-1979, 10:18532 (R;GB) 


Industry 
U.K. industrial fuel use, 1973-1979, 10:18532 (R;GB) 
UNITED STATES OF AMERICA 
See USA 
UNIVERSE 
String Models 
Constructing a bit string universe. Progress report, 10:19417 
(R;US) 
URACILS 
Chemical Preparation 
In vitro and in vivo studies in boron neutron capture therapy 
of malignant melanoma, 10:19194 (RA;US) 


In vitro and in vivo studies in boron neutron 
of malignant melanoma, 10:19194 (RA;US) 


Infrared 
Uranium between 1.8 and 5.5 microns emitted from a 
hollow cathode, 10:19340 (J;US) 
Ton-Atom Collisions 
Atomic excitations in heavy ion collisions with nuclear 
contact, 10:19313 (R;DE;In German) 
Mill Tailings 
Revegetation of uranium mill tailings sites, 10:18060 (J;US) 
Quantitative Chemical Analysis 
Determination of the major elements and trace metals t 
in bitumen from several tar sand deposits, 10:17952 (R;US) 
Isotopic analysis of uranium and plutonium mixtures by 
resonance ionization mass spectrometry, 10:18780 (J; ‘US) 
Recovery 
Reductive stripping process for the recovery of uranium from 
wet-process phosphoric acid, 10:17961 (P;US) 
URANIUM 235 
Alpha Decay 
Emission probabilities and of y-ray transitions from 
the decay of **U, 10:19483 (J;GB) 
Autoionization 
Isotopic analysis of uranium and plutonium mixtures by 
resonance ionization mass spectrometry, 10:18780 (J;US) 
Chemical Analysis 
Test of the precision and accuracy of the isotopic analysis of 
high enriched uranium in BISO-particles, 10:18759 (R;DE) 
Mass Spectroscopy 
Isotopic analysis of uranium and plutonium mixtures by 
resonance ionization mass spectrometry, 10:18780 (J;US) 
Resonance Absorption 
Isotopic analysis of uranium and plutonium mixtures by 
resonance ionization mass spectrometry, 10:18780 (J;US) 
URANIUM 238 
Autoionization 
Isotopic analysis of uranium and mixtures by 
resonance ionization mass spectrometry, 10:18780 (J; ‘US) 
Internal Conversion 
Studies on the origin of the structure in the positron 
of the U+Cm collision system, 10:19324 (RA;DE;In 
German) 
Leaching 
ICPP high-level nuclear waste, 10:18028 (BA;US) 
Mass 
Isotopic analysis of uranium and plutonium mixtures by 
resonance ionization mass spectrometry, 10:18780 (J;US) 
Concentration 


Radioecological 
Use of natural radionuclides to predict the behavior of 
radwaste radionuclides in far-field aquifers, 10:18021 (J;US) 
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Resonance Absorption 
Isotopic analysis of uranium and plutonium mixtures by 
resonance ionization mass spectrometry, 10:18780 (J; ‘Us) 
URANIUM 238 REACTIONS 


Quasi-Fission 
fission - the mass drift mode in heavy ion reactions, 
10:19441 (R;DE) 
URANIUM 238 TARGET 
Carbon 12 Reactions 
Uranium target tation by intermediate and high energy 
12C and *Ne ions, 10:19481 (J;US) 
Iron 56 Reactions 
Determination of the rate of energy partition in deeply inelastic 
collisions, 10:19479 (R;US) 
Neon 20 Reactions 
Uranium target fragmentation by intermediate and high energy 
12C and ™Ne ions, 10:19481 (J;US) 
URANIUM ALLOYS 


Superconductivity 
Superconductivity in amorphous actinide alloys, 10:18666 
J; 
: MM DEPOSITS 


Geochemical Surveys 
NURE HSSR Geochemical Sample 
Part 1. Contents, 10:17956 (R;US) 
NURE HSSR Geochemical Archives transfer report. 
Part 2. Computer system, 10:17957 (R;US) 
NURE HSSR Geochemical Sample Archives transfer report. 
Part 3. Geochemical analysis, 10:17958 (R;US) 


Archives transfer report. 


Prospecting by sampling and analysis of airborne particulates 
and gases, 10:17959 (;US) 
URANIUM DIOXIDE 
Chemical Reaction Kinetics 


Thermochemical modeling of the plutonium and uranium- 
plutonium dioxides, 10:17963 (J;US) 


Maracas program: study of 5% enriched uranium dioxide 
criticality, 10:18354 (RFR:In French) 


Thermochemical of the plutonium and uranium- 
plutonium dioxides, 10:17963 (J;US) 
URANIUM HEXAFLUORIDE 


Chemistry 
Particle size distributions formed by atmospheric hydrolysis of 
uranium hexafluoride, 10:19062 (R;US) 
URANIUM HYDROXIDES 


Solubility 
Solubility data for U(VI) hydroxide and Np(IV) hydrous 
oxide: application of MCC-3 methodology, 10:18789 (R;US) 
URANIUM IONS 
Ton-Atom Collisions 
Atomic excitations in heavy ion collisions with nuclear 
contact, 10:19313 (R;DE;In German) 
of multicharged Ar and Xe recoil ions in high 
energy Usup(n-+-) collisions, 10:19322 (RA;DE;In German) 
Studies on the origin of the structure in the posi spectrum 
of the U+Cm collision system, 10:19324 (RA;DE;In 


German) 
URANIUM TRIOXIDE 
Transport 


Safety Analysis Report - Packages. DOT specification 7A, 
Type A container uranium trioxide (UOs) shipping package, 
10:18849 (R;US) 

URANIUM X 2 
See THORIUM 231 
URANYL COMPLEXES 
Raman 

Raman study of uranyl ion attachment to thorium(IV) hydrous 

polymer, 10:18841 (J;US) 
Structural Chemical Analysis 

Raman study of uranyl ion attachment to thorium(IV) hydrous 

polymer, 10:18841 G;US) 
URANYL COMPOUNDS 
See also URANYL NITRATES 


Solubility 
Solubility data for U(VI) hydroxide and Np(IV) hydrous 
oxide: application of MCC-3 methodology, 10:18789 (R:US) 


URANYL NITRATES 
Catalytic Effects 
Compatibility of anhydride cured epoxies with 
hexanitroazobenzene (HNAB) and hexanitrostilbene (HNS), 
10:19035 (R:US) 


Distribution 
Distribution of Th(NOs)s, UO:(NOs): and HNO; between an 


phosphate phase, 


US DEPARTMENT OF AGRICULTURE 
See US DOA 
US DOA 
Research Programs 
Erosion of earth covers used in shallow land burial at Los 
Alamos, New Mexico, 10:18008 (J;US) 
US DOE 
See also ANL 
BATTELLE PACIFIC NORTHWEST LABORATORIES 
BNL 


BONNEVILLE POWER ADMINISTRATION 

ENERGY EXTENSION SERVICE 

ENERGY INFORMATION ADMINISTRATION 
ENVIRONMENTAL MEASUREMENTS LABORATORY 
HANFORD RESERVATION 

HAPO 


LASL 

ORNL 

SANDIA LABORATORIES 

SAVANNAH RIVER PLANT 

STANFORD LINEAR ACCELERATOR CENTER 
US FERC 

WIPP 


Andits 
Department of Energy audit followup and internal control 
review tracking systems. Quarterly management report as of 
December 31, 1984, 10:19640 (R;US) 


and water for fiscal year 

1985. Part 2. Hearings before a Subcommittee of the 
Committee on Appropriations, United States Senate, Ninety: 
Eighth Congress, Second Session on H.R. 5653, 10:18510 
(B;US) 

Fiscal year 1985 Department of Energy authorization (high- 
energy and nuclear physics). Volume II-B. Hearing before 
the Subcommittee on Energy Development and 


Representatives, Ni Eighth 
February 22, 1984, 10:19278 (B;US) 
Energy Conservation 
Report on a project to provide State Energy Conservation 
Program evaluation technical assistance to twenty states, 
10:18520 (R;US) 
Nuclear Facilities 
Current practices in environmental radiological surveillance at 
US Department of Energy nuclear facilities, 10:19079 (R;US) 
Research Programs 
Assessment of the Oceanographic Program of the Department 
of Energy, 10:18512 (R;US) 
and water development appropriations for fiscal year 
1985. Part 2. Hearings before a Subcommittee of the 
Committee on Appropriations, United States Senate, 
Eighth Congress, Second Session on H.R. 5653, 10:18510 
(B;US) 


development appropriations for fiscal year 
1985. Part 2. Hearings before a Subcommittee of the 
Committee on United States Senate, Ninety- 
Eighth Congress, Second Session on H.R. 5653, 10:18510 
(B;US) 





US FERC 
Regulations 


Farmers Union II: Sisyphus starts up the hill again, 10:17927 


for fiscal year 


Eighth Congress, Second Session on H.R. 5653, 10:18510 
(B;US) 
US NRC 
United States Nuclear Regulatory Commission-prior to 1975 was 
part of US AEC. 


Budgets 
Energy and water development appropriations for fiscal year 
1985. Part 2. Hearings before a Subcommittee of the 
Committee on United States Senate, Ninety. 
Eighth Congress, Second Session on H.R. 5653, 10:18510 
(B;US) 
Nuclear Power Plants 
Applications of foreign assessment 
experience to the US Nuclear Regulatory process, 10:18471 
(R;US) 
Radiation Doses 


Radiation safety program at the National Institutes of Health, 
CaP reap eto 
Radiation Protection 


Laws 


Dosimetry and recordkeeping implications of the proposed 
— 10:19507 (R;US) 


on cieiaion of eitign quitehtiitin cliiy tbeanses 
experience to the US Nuclear Regulatory process, 10:18471 
(R;US) 


Regulations 
Title List of Documents Made Publicly Available, December 
1-31, 1984. Volume 6, No. 12, 10:18346 (R;US) 
Research Programs 
and water development appropriations for fiscal year 
1985. Part 2. Hearings before a Subcommittee of the 
Committee on Appropriations, United States Senate, Ninety- 
i Congress, Second Session on H.R. 5653, 10:18510 


Commission 
Safety Research Program for fiscal years 1986 and 1987, 
10:18419 (R;US) 
Safety Standards 
Methodology to determine priorities for nuclear power plant 
generic safety issues, 10:18475 (J;US) 
Radiation safety program at the National Institutes of Health, 
10:18480 (J;US) 
US WATER POLLUTION CONTROL ACT 


(LER) compilation for month of 
December 1984. Volume 3, No. 12, 10:18467 (R;US) 


10:18526 (R;US) 


Prospects for US coal exports to Western Europe, 10:17901 

(R;GB) 
Fuels 

Rationale for U.S. DOE energy storage program in hydrogen 

technology, 10:18536 (BA;US) 
International Cooperation 

Introduction to the US/Japan collaborative testing program in 

HFIR and ORR, 10:19594 (RA;US) 


National 
Directed energy missile defense in space: background paper, 
10:18867 (R;US) 
Nuclear Energy 
Nuclear fact book, 10:18515 (J;GB) 
Nuclear Power 
Nuclear development in the United States, 10:18352 (J;JP;In 


temporary radiation work force at US 
nuclear power plants, 10:18305 (R;US) 
Licensed reactors. Status data as of 
December 31, 1984. Volume 9, No. 1, 10:18328 (R;US) 
Licensee Event Report (LER) compilation for month of 
January 1985. Volume 4, No. 1, 10:18348 (R;US) 
PWR Type Reactors 
Licensee Event (LER) compilation for month of 
December 1984. Volume 3, No. 12, 10:18467 (R;US) 
Radioactive Waste Management 
Project Decision Schedule. Radioactive Waste Management 
System, 10:17991 (R;US) 
UTAH 
Fallout 
Estimate of whole body doses for Lynette Tew and Becky 
Farnsworth from Nevada Test Site local fallout, 10:19204 


(R;US) 
Oil Sand Deposits 
Determination of the major elements and trace metals it 
in bitumen from several tar sand deposits, 10:17952 (R;US) 
UTERINE CERVIX CARCINOMA 
See CARCINOMAS 
UTILITIES 
See ELECTRIC UTILITIES 


VACUUM SYSTEMS 
Voltmeters 
Adapting an electrostatic voltmeter for ultrahigh-vacuum 
operation, 10:18892 (J;US) 
VALENCE ELECTRONS 
See ELECTRONS 
VALUES 
Failures 
Thermal stresses in valves. Final technical report, 10:17812 
(R;US) 
Thermal Stresses 
Thermal stresses in valves. Final technical report, 10:17812 
(R;US) 
VANADIUM 
Absorption Spectroscopy 
Molecular characterization and profile identifications of 
vanadyl compounds in heavy crude petroleums by liquid 
chromatography/graphite furnace atomic absorption 
— 10:18779 (J;US) 


irri tat eiienitinihcihishia inca nee 
phosphoric acid fuel cells. Final report, 10:18546 (R;US) 
Liquid Column Chromatography 
Molecular characterization and profile identifications of 
vanadyl compounds in heavy crude petroleums by liquid 
y/graphite furnace atomic absorption 
spectrometry, 10:18779 (J;US) 
Chemical 


Determination of the major elements and trace metals t 
in bitumen from several tar sand deposits, 10:17952 (R;US) 
VANADIUM ADDITIONS 
Metallurgical Effects 
Long range order in NisMo based ternary alloys-I. Isothermal 
aging response, 10:18672 (J;US) 
Quench Aging 
Long range order in NisMo based ternary alloys-I. Isothermal 
aging response, 10:18672 (J;US) 
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VANADIUM ALLOYS 


See also VANADIUM ADDITIONS 
VANADIUM BASE ALLOYS 


Corrosion Resistance 
Corrosion of type 316 stainless steel, path A PCA, and 12 Cr-1 
MoVW steel in thermally convective lithium, 10:19609 
(RA;US) 
Order-Disorder Transformations 
Disordering process in an Lk ordered alloy ((NizoFes0)s(Vs 
sAloTia)), 10:18627 (R;US) 
Long range order in NisMo based ternary alloys-II. Coherent 
phase solvii, 10:18673 (J;US) 
Phase Studies 
range order in NisMo based ternary alloys-II. Coherent 
phase solvii, 10:18673 (J;US) 


Physical Radiation Effects 
Elevated-temperature tensile properties of 9 Cr-1 MoVNb steel 
irradiated in the EBR-II AD-2 experiment, 10:18634 
(RA;US) 
Tensile properties and bend ductility of (Fe,Ni)sV long-range- 
ordered alloys after irradiation in HFIR, 10:18633 (RA;US) 
Quenching 
Long range order in NisMo based ternary alloys-II. Coherent 
phase solvii, 10:18673 (J;US) 


Improved activation cross sections for vanadium and titanium, 
10:19636 (J;NL) 
Tensile Properties 
Elevated-temperature tensile properties of 9 Cr-1 MoVNb steel 
irradiated in the EBR-II AD-2 experiment, 10:18634 
(RA;US) 
Tensile properties and bend ductility of (Fe,Ni)sV long-range- 
ordered alloys after irradiation in HFIR, 10:18633 (RA;US) 
VANADIUM BASE ALLOYS 
Corrosion 
Environmental effects on the properties of vanadium-base 
alloys, 10:19601 (RA;US) 
Crystal Doping 
Helium doping of a vanadium alloy by a modified tritium trick, 
10:19600 (RA;US) 
Ion Implantation 
Helium doping of a vanadium alloy by a modified tritium trick, 
10:19600 (RA;US) 
Physical Radiation Effects 
Swelling of V-15Cr-STi alloy on single- and dual-ion 
irradiation, 10:19599 (RA;US) 


Swelling 
Swelling of V-15Cr-STi alloy on single- and dual-ion 
irradiation, 10:19599 (RA;US) 
VANADIUM COMPLEXES 
Electronic Structure 
Electronic structure of the porphyrin ring in an 
electrostatically bound w-3 complex: methyl 
metallouroporphyrin complexes, 10:18809 (J;US) 


Synthesis 
Studies of elimination reactions of metal complexes. 
report, August 1, 1981-July 31, 1985, 10:18804 (R;US) 
VANADIUM MINERALS 
See MINERALS 
VAPORS 
Emission 
In situ real-time species analysis of particulates, 10:18752 


(RA;US) 
VARIABILITY (GENETIC) 
See GENETIC VARIABILITY 
VECTORS 
Construction 
Construction of shuttle vectors capable of conjugative transfer 
from Escherichia coli to fixing filamentous 
cyanobacteria, 10:19136 (J;US) 
VEGETATION 
See PLANTS 
VEHICLES 


Noise Pollution Control 
Noise emission regulations for vehicles. Technical and 
economical consequences due to the introduction of stricter 
noise emission limits, 10:19262 (R;NO) 
VENTILATION SYSTEMS 
Air Cleaning Systems 
Field testing of carbon adsorber beds-II, 10:18855 (RA;US) 


Heat Recovery Equipment 
Paper-making machines’ energy efficiency. Main report, 
10:18601 (R;NO;In Norwegian) 
Performance Testing 
Paper-making machines’ energy efficiency. Main report, 
10:18601 (R;NO;In Norwegian) 
VEPP-2 
Maultiwire Proportional Chambers 
Proportional chamber operation at low temperatures, 10:18979 
(RA;US) 
Spark Chambers 
Spark counter with a localized discharge, 10:18992 (RA;US) 
VEPP-4 
Shower Counters 
Background conditions in the detector MD-1 with 
perpendicular magnetic field, 10:19006 (RA;US) 
VERMONT YANKEE REACTOR 
Vernon, Vermont, USA 
Primary Coolant Circuits 
1983 Vermont Yankee recirculation line decontamination, 
10:18411 (RA;US) 
Reactor Safety 
1983 Vermont Yankee recirculation line decontamination, 
10:18411 (RA;US) 
VERSENE 
See EDTA 
VERTICAL AXIS TURBINES 
Fabrication 
Vertical axis wind turbine. Final report, 10:18270 (R;US) 
Testing 
Vertical axis wind turbine. Final report, 10:18270 (R;US) 
VESSELS 
See CONTAINERS 
VESSELS (CHEMICAL REACTIONS) 
See CHEMICAL REACTORS 
VESSELS (PRESSURE) 
See PRESSURE VESSELS 
VINYLBENZENE 
See STYRENE 
VIRGINIA 
Geothermal 
Potential geothermal energy use at the Naval Air Rework 
Facilities, Norfolk, Virginia and Jacksonville, Florida, and at 
the naval shipyard, Charleston, South Carolina, 10:18255 
(R;US) 
VISION 
Testing 
Neurotoxic actions of methylmercury on the primate visual 
system, 10:19249 (J;US) 
VISITOR CENTERS 
See PUBLIC BUILDINGS 
VITAMIN A 
Biological Effects 
In vitro modulation of oncogenesis and differentiation 
sldiiaAdytad tiiox qventeatn 10:19212 (J;US) 
VITAMIN C 
See ASCORBIC ACID 
VITRINITE 
See MACERALS 
VOLCANOES 


Eruption 
ee 


ground-based radiometric : a study of El 
Chichon aerosol, 10:19051 (R;US) 
VOLTAIC CELLS 

See ELECTRIC BATTERIES 





Adapting an electrostatic voltmeter for ultrahigh-vacuum 
operation, 10:18892 (J;US) 


solar components in the NBS 


Cultural treatment of selected species for Woody biomass 
production in the Pacific Northwest. Final report, August 1, 
1978-September 30, 1984, 10:18097 (R;US) 

Coastal Waters 
Data report of the DO Northwest Marine Sciences 
Group June 1982 cruise, 10:19277 (R;US) 
WASTE BURIAL 
See UNDERGROUND DISPOSAL 
WASTE DISPOSAL 
See also MARINE DISPOSAL 
RADIOACTIVE WASTE DISPOSAL 
UNDERGROUND DISPOSAL 
Economics 

Solid residues from coal use: disposal and utilisation, 10:17867 

(R;GB) 
WASTE FORMS 
Dissolution 

Near-field and far-field mass transfer in a geologic repository, 

10:18009 (J;US) 
WASTE HEAT UTILIZATION 
Industrial waste heat recovery case studies at 18 Ohio sites. 
Final report, 10:18603 (R;US) 
WASTE ISOLATION PILOT PLANT 
See WIPP 
WASTE MANAGEMENT 


See also RADIOACTIVE WASTE MANAGEMENT 
WASTE DISPOSAL 
WASTE PROCESSING 


Chemical Composition 
Solid residues from coal use: disposal and utilisation, 10:17867 
(R;GB) 


Legislation 
Solid residues from coal use: disposal and utilisation, 10:17867 
(R;GB) 


Solid residues from coal use: disposal and utilisation, 10:17867 
(R;GB) 
WASTE 


See also ACTIVATED SLUDGE PROCESS 
ANAEROBIC DIGESTION 
RADIOACTIVE WASTE PROCESSING 


Residues 
Recycle of plastics from auto shredder residue: incentives and 
barriers, 10:18605 (J;US) 
WASTE TREATMENT 
See WASTE PROCESSING 
WASTE WATER 
Chemical Analysis 
ay of hydantoins in gasifier condensate water, 10:17808 


ss -tgtemearntonteaie liquefaction wastewaters, 10:17863 
Quantitative Chemical Analysis 
m= ee 


Toxicity 

Vegetative evaluation of procedures used to treat aqueous 
effluents derived from in situ fossil fuel processing, 10:17954 
(R;US) 

Waste Disposal 
Solid/retort water interactions: the fate of organics and 

inorganics, 10:17953 (J;US) 

Waste Processing 
Assessment of activated sludge process in treating solvent- 

extracted coal gasification wastewaters, 10:17845 (BA;US) 

Waste Product 
[Use of rainwater and greywater and hybrid passive/wood fire 

water heating]. Final report, 10:18228 (R;US) 
Focus: energy issues for the eighties, 10:18096 (R;US) 
WASTEFORMS 
See WASTE FORMS 
WATER 
See also GROUND WATER 
HEAVY WATER 
HOT WATER 
RAIN WATER 
WASTE WATER 

Atomization 

Vaporization and devolatilization of coal water sprays. Ninth 
quarterly report for the period ending November 11, 1984, 
10:17889 (R;US) 

Binding Energy 

Uses of dielectric and immersional calorimetry in the 

characterization of low-rank coals, 10:17851 (R;US) 
Biological Effects 

Effect of submergence on the cell wall composition of deep- 
water rice internodes, 10:19131 (J;US) 

Effects of water stress on thesis and carbon 
partitioning in soybean (Glycine max [L.] Merr.) plants 
grown in the field at different CO levels, 10:19140 (J;US) 

Chemical Reaction Kinetics 

Study of the formation of sulfuric acid aerosols, 10:19041 

(R;US) 


Cleavage 
Efficiency and long-term stability of water splitting devices, 
10:18070 (R;XE) 
Diffusion 
Ionic conduction and water diffusion in Li B-alumina, 10:18818 
(R;US) 


Advanced alkaline water electrolysis at enhanced pressures (30 
to 60 bars) and enhanced temperatures (100° to 200°C), 
10:18071 (R;XE) 


Vaporization and devolatilization of coal water sprays. Ninth 
quarterly report for the period ending November 11, 1984, 
10:17889 (R;US) 

Flow Rate 

Vaporization and devolatilization of coal water sprays. Ninth 
quarterly report for the period ending November 11, 1984, 
10:17889 (R;US) 

Moisture 

Bound and free moisture studies of solid materials by FTNMR, 

10:19037 (R;US) 
NMR Spectra 

Bound and free moisture studies of solid materials by FTNMR, 
10:19037 (R;US) 

Phase Studies 
separation of organics/water mixtures using salts, 
10:18745 (R;US) 


Efficiency and long-term stability of water splitting devices, 
10:18070 (R;XE) 

Fundamental studies in charge separation at interfaces in 
relation to water photolysis. Progress report, September 1, 
1983-December 31, 1984, 10:18820 (R;US) 

Quantitative Chemical Analysis 

Preconcentration of submicrogram amounts of metals from 
natural water for X-ray energy spectrometric determination 
using pyreclidiascetbodithiots acid, 10:18766 (J;US) 
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Radioactivity 
Radiological assessment report for the University of Rochester 
Annex, 400 Elmwood Avenue, Rochester, New York, April- 
May 1984, 10:17975 (R;US) 
Processes 


Phase separation of organics/water mixtures using salts, 
10:18745 (R;US) 
WATER CHEMISTRY 


Laboratory studies on hydrogen water chemistry, 10:18321 
(RA;US) 


Impurities 
Effects of aqueous impurities on in ular stress corrosion 
cracking of sensitized 304 stainless steel, 10:18322 (RA;US) 
WATER COOLANT 
See WATER 
WATER GAS PROCESSES 
Catalysts 
Reactions at the metal vertex of a ruthenacarborane cluster. 
Activation of carbon monoxide by closo-3,3,3-(CO)s-3,1,2- 
RuC,BeHi:, 10:18800 (J;US) 
WATER HEATERS 
See also SOLAR WATER HEATERS 
Energy Conservation 
Water heater options: heat pump and solar alternatives in the 
Pacific Northwest, 10:18557 (R;US) 
Thermal Insulation 


Water heater : heat pump and solar alternatives in the 


Pacific Northwest, 10:18557 (R;US) 
WATER MODERATOR 
See WATER 
WATER POLLUTION 
Methods 
Determination of trace organic contaminants by high- 
resolution liquid chromatography, 10:19090 (J;US) 
Sampling 


Determination of trace organic contaminants by high- 
resolution liquid chromatography, 10:19090 (J;US) 
WATER QUALITY 
Monitoring 


Mined land reclamation using polluted urban navigable 
waterway sediments. III. Experience at a demonstration site, 
10:17875 (J;US) 

WATER SOURCE HEAT PUMPS 

Alternative heat sources for heat pumps, 10:18224 (R;US) 
WATER WAVES 

Mathematical Models 

Numerical modeling of Waianae Harbor, 10:19083 (R;US) 

WATERBORNE PARTICLES 
See PARTICULATES 

WATERSHEDS 


Hydrology 
Hydrological characterization of Birch Creek Basin, 10:19081 
(R;US) 
WATTS BAR-1 REACTOR 
Spring City, Tennessee, USA 
Radioactive Waste Processing 
30 GPM boric acid evaporator modifications for Watts Bar 
Units 1 and 2, Sequoyah Units 1 and 2, 10:18367 (RA;US) 
WATTS BAR-2 REACTOR 


evaporator i 
Units 1 and 2, Sequoyah Units 1 and 2, 10:18367 (RA;US) 
WAVE POWER 
Planning 
Marine energy. Conditions for physical planning, 10:18509 
(R;SE;In Swedish) 
WAZ 16 
See NICKEL BASE ALLOYS 
WEAK BOSON 
See INTERMEDIATE BOSONS 
WEAR 
Measuring Instruments 
Erosion/wear monitor development, 10:17821 (RA;US) 


WEATHERIZATION 
Demonstration Programs 
Results of the BPA Residential Weatherization Pilot Program 
evaluation, 10:18558 (R;US) 
Assistance 


Ninety-Eighth Congress, Second Session on S. 2370, June 
14, 1984, 10:18585 (B;US) 
WECS 
See WIND TURBINES 
WEEDS 
Biological Stress 
Salinity effects on water potential components and bulk elastic 
modulus of Alternanthera philoxeroides (Mart.) Griseb., 
10:19236 (J;US) 
WEINBERG-SALAM GAUGE MODEL 


Symmetry Breaking 
Physics of (very) high energy e* -e~ colliders, 10:19374 (R;US) 
WELDED JOINTS 
Corrosion Resistance 

Evaluation of the corrosion properties of aluminum alloy 5083 
weldments, 10:18662 (R;US) 

Heat Affected Zone 

Hydrogen-induced ductility losses in the heat-affected zone of 
HT 9 weldments, 10:18636 (RA;US) 

Heat Treatments 

“cua considerations for stress related remedies, 10:18313 

3US) 

Qualification of Induction Heating Stress Improvement as a 
pipe remedy, 10:18309 (RA;US) 

Residual Stresses 

Measurement of throughwall residual stresses in large-diameter 
10:18314 (RA;US) 

X-ray study of residual stresses in narrow groove TIG 
weldments. Final technical report, September 1979-March 
1984, 10:18645 (R;US) 

Corrosion 


(PWR; BWR), 10:18332 (R;US) 


See WELDED JOINTS 
WELL DRILLING 
Fluids 
Effect of oil and gas well drilling fluids on shallow 
groundwater in western North Dakota, 10:17925 (R;US) 
WELL LOGGING 
Survey of the uses of radioactive materials in Louisiana's 
offshore waters, 10:18067 (R;US) 
WELLHEAD PRICES 


FERC issues notice of i on interstate natural gas 
transportation questions, 10:17939 (J;US) 
WEST GERMANY 
See FEDERAL REPUBLIC OF GERMANY 
WEST VIRGINIA 
Black Shales 
Technically recoverable Devonian shale gas in West Virginia, 
10:17931 (R;US) 
Natural Gas Deposits 
Technically recoverable Devonian shale gas in West Virginia, 
10:17931 (R;US) 
T 


Metabolism 
Pyruvate dikinase gene 
developing wheat seeds, 10:19109 (J;US) 
WIND 
Computerized Simulation 
Markov method for simulating non-Gaussian wind speed time 
series, 10:18275 (R;US) 
Environmental Impacts 
Effect of vertical shear on 
frontal conditions, 10:19052 (R;US) 


trajectories in near- 





Wind Energy Assessment studies in the Cape Blanco area. 
Progress report, October 1982-September 1983. Final report, 
10:18269 (R;US) 


Wind Energy Assessment studies in the Cape Blanco area. 
Progress report, October 1982-September 1983. Final report, 
10:18269 (R;US) 


Marine energy. Conditions for physical planning, 10:18509 
(R;SE;In Swedish) 
WIND POWER PLANTS 


Comparative Evaluations , 
Windfarm strategies: the economies of scale, 10:18277 (BA;US) 


Windfarm strategies: the economies of scale, 10:18277 (BA;US) 
Studies 


Wind Energy Assessment studies in the Cape Blanco area. 
Progress report, October 1982-September 1983. Final report, 
10:18269 (R;US) 


Size 
Windfarm strategies: the economies of scale, 10:18277 (BA;US) 
TURBINES 


electricity producing 
Ue Sie Saad bona Parsen ceaeimar an 
Energy and the Electric Utilities in Denmark, Phase 1 and 2, 
January 1977-March 1981, 10:18273 (R;DK) 
Electromagnetic Radiation 
TV-interference measurements at Maglarp wind power plant, 
10:18267 (R;SE;In Swedish) 


Present situation and future possibilities of windmills in 
Denmark (Denmark), 10:18274 (RA;DK;In Danish) 


Installation 
[Installation of a wind turbine]. Final report, 10:18271 (R;US) 
National Program Pians 
Wind energy systems. Program summary for fiscal year 1983, 
10:18276 (R;US) 


i possibilities of windmills in 
Denmark (Denmark), 10:18274 (RA;DK;In Danish) 
Test Facilities 
Technical description of the demonstration plant of an 
autonomous wind energy system at the test field for small 
wind turbines of ECN at Petten, 10:18268 (R;NL;In Dutch) 
WINDOWS 


Design 
Influence of windows on building energy use, 10:18569 (R;US) 
Materials 


Optics and materials research for controlled radiant energy 
transfer in buildings, 10:18218 (RA;US) 
Transparent aerogels for low-conductance windows, 10:18216 


(RA;US) 
Variable transmittance electrochromic windows, 10:18217 
(RA;US) 
Opacity 
Flow visualization of optical access ports, 10:17828 (RA;US) 


passive solar components in the NBS 
calorimeter, 10:18219 (RA;US) 
Optics and materials research for controlled radiant energy 
transfer in buildings, 10:18218 (RA;US) 
Transparent aerogels for low-conductance windows, 10:18216 
(RA;US) 
Variable transmittance electrochromic windows, 10:18217 
(RA;US) 
WIPP 
Closures 
Plugging and Sealing Program for the Waste Isolation Pilot 
Plant (WIPP), 10:18004 (R;US) 
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WOLFRAM 
See TUNGSTEN 
wooD 


Drying 
Drying of peat and biofuels. Techniques, economy and 
needs, 10:18130 (R;SE;In Swedish) 
WOOD ALCOHOL 
See METHANOL 
WOOD BURNING APPLIANCES 
Combustion Products 
Estimation of health effects of smokey effluents, 10:19220 
(R;NO;In Norwegian) 
Risk Assessment 
Estimation of health effects of smokey effluents, 10:19220 
(R;NO;In Norwegian) 
WOOD FUELS 
Use of this term is limited to polcy, feasibility, and socio-economic 
Studies, For wood properties use WOOD. 
Combustion 
Wood combustion in existing stoves, 10:18574 (R;SE;In 
Swedish) 


Wood combustion in existing stoves, 10:18574 (R;SE;In 


environment on construction of wood 
fuel plants, 10:18129 (R;SE;In Swedish) 
WOOD WASTES 


Procurement and marketing of forest residues, 10:18095 (R;US) 
Nutrients 
Influence from slash on nitrogen and organic matter in some 
eae een ene expiaaanis With orveny Ween 10:18128 


Estimation of health effects of smokey effluents, 10:19220 
(R;NO;In Norwegian) 
Risk Assessment 
Estimation of health effects of smokey effluents, 10:19220 
(R;NO;In Norwegian) 


Uptake of ruthenium-labeled transferrin in healing wounds, 

10:19209 (J;GB) 
WYOMING 
Geothermal Resources 

Geothermal resources of the Bighorn Basin, Wyoming, 

10:18253 (R;US) 
systems and resources, 10:18257 (RA;US) 

Geothermal resurces of the Bighorn Basin, Wyoming, 10:18254 

(RA;US) 


XENON 
Electronic Structure 
Electronic properties of Ar and Xe under pressure, 10:19309 
(RA;US) 
Ton-Atom Collisions 
Polarization of stable and radioactive noble gas nuclei by spin 
exchange with laser pumped alkali atoms, 10:19295 (RA;US) 
Production of m: Ar and Xe recoil ions in high 
energy Usup(n-+-) collisions, 10:19322 (RA;DE;In German) 
Proton Reactions 
Nuclear charge dispersion of fragments produced in relativistic 
collisions, 10:19453 (R;US) 
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Rotational States 
tal determination of the spin-rotation coupling 
constant in the Cs'**Xe and K™*Xe molecules, 10:19298 
(RA;US) 
Spin Orientation 
imental determination of the coupling 
constant in the Cs*°Xe and K™*Xe molecules, 10:19298 


particle production in e* e~ 
annihilation at high energy, 10:19364 (R;DE) 
X-RAY DETECTION 
Tonization Chambers 
Gridded ionization chamber for detection of x-ray wave 
activity in tokamak plasmas, 10:19577 (J;US) 
Photographic Films 
Low-energy x-ray response of photographic films. Part I. 
Mathematical models, 10 10:19554 (RA;US) 
ee photographic films. Part II. 
tal characterization, 10:19555 (RA;US) 
X-RAY SOURCES 


For cosmic sources of x radiation use COSMIC X-RAY 
SOURCES. 
Soft X Radiation 
Transition x rays from medium-energy electrons, 10:18069 
(J;US) 
Transition Radiation 
Transition x rays from medium-energy electrons, 10:18069 


Measurement of the characteristic x ray of oxygen and other 
ultrasoft x rays using mercuric iodide detectors, 10:19330 
G;US) 


Measurement of the characteristic x ray of oxygen and other 
ultrasoft x rays using mercuric iodide detectors, 10:19330 
G;US) 


Measurement of the characteristic x ray of oxygen and other 
ultrasoft x rays using mercuric iodide detectors, 10:19330 
G;US) 


Performance 
Two-channel, elliptical analyzer spectrograph for absolute, 
time-resolving/time-integrating spectrometry of pulsed x-ray 
sources in the 100-10,000 eV region, 10:19551 (RA;US) 


Measurement of the characteristic x ray of oxygen and other 
ultrasoft x rays using mercuric iodide detectors, 10:19330 
G;US) 


XYLENES 
Adsorption Heat 
Quarterly report, November 1, 1984-January 31, 1985, 
10:17854 (R;US) 
Production 
alumina-supported chromium(VI) using positron annihilation 
surface detection, 10:18813 (J;US) 
Reduction 
Reduction of aromatic hydrocarbons by a new reducing 
system: calcium metal in amines, 10:18816 (J;US) 
X-ZERO RESONANCES 
See ETA-958 RESONANCES 


Y 


YANKEE VERMONT REACTOR 
See VERMONT YANKEE REACTOR 
YOLK 
See EGGS 
YTTERBIUM HYDRIDES 
Magnetic Susceptibility 
Convenient method for the synthesis of rare earth hydrides by 
the use of conventional very high pressure technique, 
10:18691 (RA;US) 


Convenient method for the synthesis of rare earth hydrides by 
the use of conventional very high pressure technique, 
ae 

I 


Emission 
Free-ion spectra of interest to solid and solution 
spectromopists, 10:19326 (R:US) 
YTTRIUM 89 TARGET 
Deuteron Reactions 
Elastic deuteron scattering in the energy range between 50 and 
85 MeV, 10:19448 (R;DE;In German) 
Uranium 238 Reactions 
Quasi fission - the mass drift mode in heavy ion reactions, 


Energy 
Kinetics of the yttria-carbon reaction, 10:18802 (J;US) 
Chemical Reaction Kinetics 
Kinetics of the yttria-carbon reaction, 10:18802 (J;US) 
YUCCA MOUNTAIN 
Radioactive Waste Facilities 
-petrology and ground water geochemistry of 
Yucca Mountain tuffs, 10:18037 (BA;US) 
bounds on the expected postclosure 
of the Yucca Mountain Repository Site, southern Nevada, 
10:18005 (R;US) 
Retardation of radionuclides by rock units along the path to 
the accessible environment, 10:18038 (BA;US) 


ZEOLITES 
Effects 
Correlation of zeolite ZSM-5 acid strength with catalytic 
activity and selectivity. Final report (Cobalt and 
cobalt/thorium impregnated H-ZSM-5), 10:18787 (R;US) 


Sorptive Properties 
Correlation of zeolite ZSM-5 acid strength with catalytic 
activity and selectivity. Final report (Cobalt and 
cobalt/thorium impregnated H-ZSM-5), 10:18787 (R;US) 
ZERO POWER REACTORS 
Reactivity Worths 
Small-sample-worth perturbation methods, 10:18355 (R;US) 
Reactor Kinetics 


Small-sample-worth perturbation methods, 10:18355 (R;US) 
ZINC 
Ecological Concentration 
Mined land reclamation using polluted urban navigable 
waterway sediments. I. Trace metals, 10:19087 (J;US) 
Quantitative Chemical Analysis 
Determination of the major elements and trace metals present 
in bitumen from several tar sand deposits, 10:17952 (R;US) 
ZINC COMPLEXES 
Electronic Structure 
wi cuneiesn en ekeaien 
electrostatically bound a-7 complex: methylviologen- 
metallouroporphyrin complexes, 10:18809 (J;US) 





copper- 
the dependence on the feed composition, 10:18084 (J;US) 
Surface Properties 
Infrared spectroscopy of Cu/ZnO catalysts for the water-gas 
shift reaction and methanol synthesis, 10:18798 (J;US) 
a. 


Tavetgnton of dup level defects inept semiconducting 


zinc sulpho-selenide. Final report, June 15, 1979-September 
14, 1984, 10:18713 (R;US) 
ate ng 


“"Tavetiatin of dep level defects inept semiconducting 
zinc sulpho-selenide. Final report, June 15, 1979-September 
14, 1984, 10:18713 (R;US) 
Y 


ZIRCALO 
For unspecified Zircaloy alloys. 


See also ZIRCALOY 4 


Crack Propagation 
Modeling of Zircaloy stress-corrosion cracking: texture effects 
and dry storage spent fuel behavior, 10:18359 (BA;US) 


Effect of bundle size on cladding deformation in LOCA 
simulation, 10:18487 (BA;US) 
Physical Radiation Effects 
Effect of bundle size on cladding deformation in LOCA 
simulation, 10:18487 (BA;US) 
Stress Corrosion 
Modeling of Zircaloy stress-corrosion cracking: texture effects 
and dry storage spent fuel behavior, 10:18359 (BA;US) 


Texture 
Modeling of Zircaloy stress-corrosion : texture effects 
and dry storage spent fuel behavior, 10:18359 (BA;:US) 
ZIRCALOY 4 
Oxidation 
High-temperature oxidation of zircaloy in hydrogen-steam 
mixtures, 10:18683 (BA;US) 


ZIRCONIUM 
Ton Exchange 
Continuous -bed ion exchange: incomparable power 
for difficult separations involving higher value products, 
10:18746 (R;US) 
Physical Radiation Effects 
Deuterium-defect trapping in ion-irradiated zirconium, 
10:18681 G;NL) 
Chemical Analysis 
Determination of the major elements and trace metals it 
in bitumen from several tar sand deposits, 10:17952 (R;US) 
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ZIRCONIUM CHLORIDES 
Crystal Structure 
New examples of clusters, extended metal-metal bonding and 
interstitial derivatives, 10:18788 (R;US) 
ZIRCONIUM COMPOUNDS 


in helium release rates from metal ditritides, 
10:18726 (J;US) 
ZIRCONIUM HYDRIDES 
Neutron Diffraction 
Low-Q inelastic scattering with eV neutrons, 10:19034 (J;NL) 
ZIRCONIUM OXIDES 
Brazing 
Indirect brazing of structural ceramics for uncooled diesels, 
10:18690 (R;US) 
Catalytic Effects 
Methanol formation on zirconium dioxide, 10:18083 (J;US) 
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NTIS (US Sales Only), PC A03/MF A0l DE85780254 10:18295 
NTIS (US Sales Only), PC A09/MF A01 10:18553 
NTIS, PC A04/MF A01 (GPO Dep.) 99: 10:17997 
NTIS, PC A07; 3 10:18408 
NTIS, PC A03/MF A01 (GPO Dep.) 10:18409 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 10:19081 


NTIS, PC A08/MF A01; 1 (GPO Dep.) 10:18619 
NTIS, PC A07/MF AOI; 1 (GPO Dep.) 10:18620 


NTIS, PC A04/MF A01 (GPO Dep.) 10:18410 
See BMN-840101 10:18268 
NTIS, PC A08/MF AOI 10:19096 
Se ee Eee ee te ale, CA 10:18540 


Research Reports Center, P.O. Box 50490, Palo Alto, 10:18541 
CA 94303, $11.50 





Availability 
Source 


Research Reports Center, P.O. Box 50490, Palo Alto, 
CA 94303, $16.00 


Research Keports Center, P.O. Box 50490, Palo Alto, 
CA 94303, $14.50 
Research Reports Center, P.O. Box 50490, Palo Alto, 


NTIS (US Sales Only), PC A02/MF A0l 


ECN, P.O. Box 1, 1755 ZG Petten, Netherlands 
ECN, P.O. Box 1, 1755 ZG Petten, Netherlands 
ECN, P.O. Box 1, 1755 ZG Petten, Netherlands 
ECN, P.O. Box 1, 1755 ZG Petten, Netherlands 
ECN, P.O. Box 1, 1755 ZG Petten, Netherlands 
ECN, P.O. Box 1, 1755 ZG Petten, Netherlands 


. 


NTIS, PC A04/MF A01; 1 (GPO Dep.) 
See DOE/ET/10532-T21 

See DOE/ET/10069-T 104 

See DOE/ET/10069-T 105 

See DOE/FE/05081-1770 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 


NTIS, PC A02/MF AOl (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 


NTIS, PC A02/MF A01 


Abstract 
Number 


10:18542 


10:18296 
10:18297 
10:18298 
10:18299 
10:18300 


10:18301 
10:18301 
10:17893 
10:17834 
10:18503 
10:18502 
10:18513 
10:18504 
10:18505 
10:18101 
10:17865 
10:17858 
10:17859 
10:17835 
10:17894 
10:17882 
10:18070 
10:17876 


10:18071 


10:18548 


10:17803 
10:17801 
10:17802 
10:17877 


10:17836 


10:19391 
10:19368 


10:18233 


10:18507 
10:19082 


10:18647 
10:19519 


10:18412 
10:18362 


10:18568 
10:18521 


10:19615 
10:19313 
10:19490 
10:18923 
10:18924 
10:19458 
10:19435 
10:18925 
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Availability Abstract 
Source ’ Number 
NTIS (US Sales Only), PC A02/MF A01 DE85750518 10:19491 
NTIS (US Sales Only), PC A04/MF A01 DE85750514 10:19441 
NTIS (US Sales Only), PC A03/MF A01 DE85750526 10:19492 
NTIS (US Sales Only), PC A03/MF AOl DE85750774 10:19493 
NTIS (US Sales Only), PC A04/MF A01 DE85750789 10:19459 
NTIS (US Sales Only), PC A03/MF A01 DE85750791 10:19494 
NTIS (US Sales Only), PC A04/MF AOl DE85750790 10:19460 


Installatietechniek Bredero B.V., P.O. Box 2419, 3500 10:18234 
GK Utrecht, Netherlands 


NTIS, PC A02/MF A01 (GPO Dep.) 10:18648 
NTIS, PC A03/MF A01 (GPO Dep.) 10:18881 
NTIS, PC A02/MF A01 (GPO Dep.) 10:18649 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 10:17962 
NTIS, PC A02/MF A01 (GPO Dep.) 10:18650 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 10:18413 
IEA Coal Research, London, England 10:17837 


IEA Coal Research, London, England 10:17866 
IEA Coal Research, London, England 10:17901 


NTIS (US Sales Only), PC A08/MF A01 DE85901114 10:17867 


NTIS (US Sales Only), PC A06/MF AOl DE85780256 10:18599 
NTIS (US Sales Only), PC A05/MF AOI; 1 DE85780257 10:18600 


NTIS (US Sales Only), PC A08/MF A01 DE85750485 10:19430 


See PB-85-120293/XAB 10:18723 
See PB-85-120350/XAB 10:18240 


NTIS (US Sales Only), PC A03/MF AOI; 1 DE85900146 10:18326 
NTIS (US Sales Only), PC A03/MF A01; 1 DE85900147 10:18336 


INTRON B.V., Maastricht (Netherlands) 10:17848 


NTIS (US Sales Only), PC A0S5/MF A01 DE385750507 10:19557 
NTIS (US Sales Only), PC A02/MF AO1 DE85750506 10:19558 


NTIS, PC A02/MF A01; 1 (GPO Dep.) : DE85005926 10:18788 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) : DE85007630 10:18720 


NTIS (US Sales Only), PC A20/MF AOI; 1 DE85900598 10:18327 
NTIS (US Sales Only), PC A13/MF AOI; 1 DE85900589 10:18350 


NTIS (US Sales Only), PC A10/MF AOI; 1 DE85780225 10:18343 
T185901067 10:19463 


DE85007489 10:18621 
DE85006657 10:18177 


DE85750488 10:17948 

DE85780747 10:18807 

NTIS (US Sales Only), PC A06/MF AOI DE85780757 10:17964 
NTIS (US Sales Only), PC A02/MF AOI DE85750765 10:19616 
NTIS (US Sales Only), PC A08/MF AOI DE85750527 10:19448 
Sales Only), PC A03/MF AOI DE85780749 10:17965 

Only), PC A06/MF AO1 DE85750767 10:17966 

Only), PC AO7/MF AO1 DE85750528 10:18721 

Only), PC A09/MF AO DE85750775 10:19559 

Only), PC A04/MF AO! DE85780786 10:18339 


DE85780759 10:18959 
DE85780746 10:18338 
DE85780758 10:18759 
DE85780751 10:18851 
DE85750763 10:19617 


10:18588 


DE85008193 10:17956 
DE85007949 10:17957 
DE85007584 10:17958 


DE85750533 10:18414 
DE85751498 10:18508 
DE85750509 10:18653 
DE85750532 10:19456 
NTIS (US Sales Only), PC A13/MF A01 DE85780748 10:18363 
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Abstract 
Number 
10:18760 
10:18933 
10:18654 
10:18960 
10:18415 
10:18961 
10:18962 
10:18761 
10:18416 
10:19442 
10:19618 
10:19432 
NTIS (US Sales Only), PC A02/MF AOl 10:17967 


: 


dddddddedade 
seeeeaecaas 


See NUREG/CR-3866 10:18469 


10:19272 
10:19637 
10:19502 
10:19543 
10:19503 
10:18235 
10:19504 
10:18883 
10:19641 
10:17942 
10:19038 
10:18905 
10:19402 
10:19619 
10:19620 
10:19345 
10:19280 
10:19346 
10:19347 
10:18056 
10:19621 
10:19646 
10:19083 
10:19622 
10:17872 
10:19392 
10:18057 
10:18001 
10:18865 
10:19293 
10:18866 
10:19623 
10:19273 
10:19560 


NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO (GPO Dep.) 
NTIS, PC A02/MF AO01; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOl (GPO Dep.) 


mh teh fet See teh pet eh eh eh eet fees fe eh fet eh eh eh fe Se Geet eh te ee teh eh eh fe ee fe fe eh te ee tet 


NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 


10:18963 
10:19476 
10:18265 
10:18964 
10:18569 
10:19461 
10:18655 
10:18934 
10:19657 
10:19472 
10:18656 
10:19098 
10:18657 
10:18722 
10:18891 
10:19546 
10:18658 
10:19451 
10:19326 
10:19462 
10:18945 


NTIS, PC A08/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A05/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 


NTIS, PC A02/MF AO01; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC AQ2/MF A01 (GPO Dep.) 

NTIS, PC A03/MF A01; 1 (GPO Dep.) 


NTIS, PC A04/MF A01 (GPO Dep.) 
See STEV-TORV-84-11 10:18130 
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_ 


10:19647 


NTIS PC $45.00 10:18588 
NTIS, PC A02/MF A01 (GPO Dep.) 99: 10:18884 
NTIS (US Sales Only), PC A02/MF A01 10:19393 


NTIS (US Sales Only), PC A03/MF A01 10:18965 
NTIS (US Sales Only), PC A03/MF A01 10:18966 





Availability 

Source 

NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
See DESY-84-095 


NTIS, PC A13/MF A01 (GPO Dep.) 
NTIS, PC A17/MF A01 (GPO Dep.) 


NTIS (US Sales Only), PC oo AO}; 1 
See DOE/NASA-0176-10 


See DOE/NASA/S1040-58 

NTIS (US Sales Only), PC A03/MF AOI; 1 

See DOE/ER/00038-2674 

oe Tokai-mura, Naka-gun, Ibaraki-ken 319-11, 


NTIS (US Sales Only), PC A03/MF AOI; 1 
NTIS (US Sales Only), PC A02; 3 
NTIS (US Sales Only), PC A03/MF A01 


NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A03/MF A01; 1 


Nationaal Lucht- en Ruimtevaartlaboratorium, 
Amsterdam (Netherlands) 
Nationaal Lucht- en Ruimtevaartlaboratorium, 
Amsterdam (Netherlands) 


NTIS, PC A08/MF AO1; 1 - NMERDI Information DE85901179 


NTIS, PC A04/MF A01 - GPO 
NTIS, PC A03/MF A01 - GPO* $3.75 
NTIS, PC A09/MF AOI - GPO $6.00 
NTIS, PC A19/MF A0l - GPO 
NTIS, PC A02/MF A01 - GPO 
NTIS, PC A07/MF A01 - GPO 
NTIS, PC A05/MF A01 - GPO $5.00 
NTIS, PC A08/MF AOI - GPO $6.00 


See AD-A-145662 

New Zealand Energy Research and Development 
Committee, Auckland 

New Zealand Energy Research and Development 
Committee, Auckland 

New Zealand Energy Research and Development 
Committee, Auckland 

New Zealand Energy Research and Development 
Committee, Auckland 


NTIS (US Sales Only), PC A02/MF AO}; 1 
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Abstract 
Number 


10:19369 
10:19370 
10:19371 
10:19387 


10:18236 
10:18248 


10:19050 
10:18546 
10:18699 
10:18616 
10:18547 
10:18618 
10:18601 
10:18828 


10:19463 


10:18518 
10:18587 


10:18086 


10:18570 
10:18602 


10:18659 


10:18660 


10:17932 


10:18471 
10:18255 
10:18291 
10:18528 
10:18529 
10:18524 


10:18608 





Availability 

Source 

NTIS (US Sales Only), PC A02/MF A0O1 

NTIS, PC A0S/MF A01 (GPO Dep.) 

NTIS, PC A13/MF AO}; 1 (GPO Dep.) 
228 NTIS, PC A03/MF A01 (GPO Dep.) 
84/9 NTIS, PC A21/MF AOI; 1 (GPO Dep.) 

RNL/NSIC- 


200-Vol.3-No.12 See NUREG/CR-2000-Vol.3-No.12 
200-Vol.4-No.1 See NUREG/CR-2000-Vol.4-No.1 


84-8(M) 
ORNL- 


ORNL/SUB- 
83-12X-51944V NTIS, PC Al8/MF AOI; 1 (GPO Dep.) 
RNL/TM- 


9268 NTIS, PC A04/MF A0O1 (GPO Dep.) 

9426 NTIS, PC A07/MF A01; 1 (GPO Dep.) 

9489 NTIS, PC A06/MF A01 (GPO Dep.) 
See NUREG/CR-3978 

9518 See DOE/NASA-2801-1 


26 GPO* 
OUNP- 
See DESY-84-091 


300-84-013A California Energy Commission, Publication Unit, 
= 9th ae Saal CA 95814 


10:17961 
10:18489 
10:18136 
10:18135 
10:18007 
10:18579 
10:17842 
10:18302 
10:18357 
10:18345 
10:17959 
10:18358 
10:19635 
10:18304 
10:18344 


E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
EB 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 


10:18723 
10:18240 
10:19262 


See DOB/ET/S1013-132 

NTIS, PC A15/MF AOI; 1 (GPO Dep.) 
See NUREG/CR-3999 

NTIS, PC A04/MF A01 (GPO Dep.) 
NTIS, PC A04/MF A01 (GPO Dep.) 
See NUREG/CR-4153 

NTIS, PC A06/MF A01; 1 (GPO Dep.) 


NTIS, PC A02/MF A01 (GPO Dep.) 


10:19536 


10:18292 
10:18337 
10:18897 
10:19226 
10:18471 
10:18604 


10:17903 
10:19227 
10:19228 
10:19229 
10:19648 
10:18967 


ceo oe 
$$ 83 3 $ 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF << (GPO Dep.) 

NTIS, PC A02/MF 10:18064 
NTIS, PC A03/MF Aa (GPO Dep.) 10:19069 
NTIS, PC A03/MF AO 10:18058 
NTIS, PC A02/MF Aol 10:18330 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 10:19051 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 10:19052 
NTIS, PC A02/MF A01 (GPO Dep.) 10:18789 
NTIS, PC A02/MF A0Ol; 1 fs Dep.) 10:19063 
NTIS, PC A02/MF A01 (GPO Dep.) 10:19079 
NTIS, PC A02/MF = (GPO Dep.) 10:18331 
NTIS, PC A02/MF 10:18059 
NTIS, PC A02/MF Al - GPO 10:18332 
NTIS, PC A02/MF AO1 (GPO Dep.) 99: 10:17838 
NTIS, PC A02/MF A01 (GPO Dep.) 99: 10:18968 
NTIS, PC A02/MF A01 (GPO Dep.) 99: 10:18808 
NTIS, PC A03/MF A01 (GPO Dep.) 99: 10:17969 


NTIS (US Sales Only), PC A05/MF A0l 10:19372 
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_ 
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Abstract 
Number 


10:19230 
10:19231 
10:17860 


T185900609 10:18068 


NTIS, PC A02/MF A01; 1 (GPO Dep.) DE85006454 10:18671 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE85007714 10:18670 


NTIS, PC A06/MF A01; 1 (GPO Dep.) DE85008182 10:18002 
NTIS (US Sales Only), PC A02/MF AOI; 1 DE85900926 10:18054 


NTIS (US Sales Only), PC A03/MF A01 DE85780236 10:19070 
NTIS (US Sales Only), PC A03/MF AOI; 1 DE85780237 10:19053 
NTIS (US Sales Only), PC A04/MF AOI; 1 DE85780233 10:19071 
NTIS (US Sales Only), PC A03/MF A01 DE85780234 10:19072 
NTIS (US Sales Only), PC A03/MF AOI; 1 DE85780235 10:19073 


NTIS, PC A02/MF AO1; 1 (GPO Dep.) 
NTIS, PC A04/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI (GPO Dep.) 
NTIS, PC A04/MF A01 (GPO Dep.) 
NTIS, PC A04/MF AOi (GPO Dep.) 
NTIS, PC A02/MF AO1; 1 (GPO Dep.) 
NTIS, PC A0S/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AO1 

NTIS, PC A02/MF A01 - GPO (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A08/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A03/MF AO1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI - GPO (GPO Dep.) 
NTIS, PC A02/MF AOl - GPO (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 


DE85007774 10:17970 
DE85008353 10:18249 
DE84014308 10:19327 
DE85008400 10:18003 
DE85008059 10:18004 
DE85007131 10:18275 
DE85008399 10:18005 
DE85006989 10:18250 
185007414 10:18472 
185003987 10:18473 
DE85007686 10:19649 
DE85008097 10:18171 
DE85004187 10:17839 
DE85008067 10:18852 
DE85008029 10:19348 
T185002629 10:18708 
7185003251 10:18709 
DE85008397 10:19650 
DE85007689 10:19035 
DE85005493 10:19017 
DE85006537 10:18885 
DE85006104 10:18886 
DE85006972 10:18853 
NTIS, PC A0S/MF A01 (GPO Dep.) DE85008028 10:18251 
NTIS, PC A03/MF A01 (GPO Dep.) DE85008050 10:19651 


NTIS (US Sales Only), PC A03/MF AOI; 1 DE85780241 10:18572 


tt tet et pe tee tee 
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NTIS, PC A0S/MF A01; 1 (GPO Dep.) 99: DE85006284 10:18102 
NTIS, PC A07/MF A01 (GPO Dep.) 99: DE85002927 10:18276 


NTIS, PC A07/MF AOI; 1 (GPO Dep.) DE85002929 10:18252 
NTIS, PC A04/MF A01 (GPO Dep.) DE85000540 10:18241 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) DE85002930 10:18573 


NTIS (US Sales Only), PC A04/MF A01 DE85750582 10:17926 
NTIS (US Sales Only), PC A03/MF AOl DE85780259 10:19220 


NTIS, PC A04/MF A01 (GPO Dep.) DE85007981 10:19652 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A05S/MF AO1; 1 (GPO Dep.) 
NTIS, PC A05/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A0l (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 


DE85007973 10:18908 


DE85006317 10:19417 
DE85008053 10:19281 
DE85001442 10:19373 
DE85008177 10:19374 
DE85006316 10:19375 
DE85008173 10:19376 
DE85007240 10:19377 
DE85S008054 10:19505 
DE85008056 10:19378 
DE85008178 10:19379 
DE85008172 10:19426 
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See STEV-SB-83-27 DE85750586 10:18128 
See STEV-VIND-84-22 DE85750589 10:18266 
NTIS (US Sales Only), PC A07/MF A0l DE85750599 10:17868 
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Report Availability Abstract 

Number Source Number 
NTIS (US Sales Only), PC All/MF A0l; 1 10:18127 
NTIS (US Sales Only), PC A07/MF A001; 1 10:18574 
NTIS (US Sales Only), PC A02/MF AOI; 1 10:17898 


NTIS (US Sales Only), PC A10/MF A0i; 1 10:17861 


NTIS (US Sales Only), PC A04/MF AOI; 1 10:18128 
NTIS (US Sales Only), PC A04/MF AO}; 1 10:18129 


NTIS (US Sales Only), PC A06/MF A01 10:18509 


NTIS (US Sales Only), PC A02/MF AOI; 1 10:17873 
NTIS (US Sales Only), PC A06/MF A01; 1 10:17874 
NTIS (US Sales Only), PC A18/MF AOI; 1 10:17902 
NTIS (US Sales Only), PC A06/MF AOi; 1 10:17840 
NTIS (US Sales Only), PC A07/MF AOI; 1 10:18130 


NTIS (US Sales Only), PC A02/MF AO}; 1 10:18267 
NTIS (US Sales Only), PC A03/MF AOI; 1 10:18266 


NTIS (US Sales Only), PC A05/MF A01; 1 10:18575 
NTIS (US Sales Only), PC A02/MF AOI 10:18898 
NTIS (US Sales Only), PC A02/MF AOI; 1 10:18576 
NTIS (US Sales Only), PC A06/MF AOI; 1 10:18293 
NTIS (US Sales Only), PC A02/MF A01 10:18242 
NTIS (US Sales Only), PC A05/MF A01; 1 10:18661 
NTIS (US Sales Only), PC A04/MF AOI; 1 10:18577 
NTIS (US Sales Only), PC A05S/MF AOI; 1 10:18578 


See STEV-KOL-8-1 10:17861 
See STEV-FBA-84-12 DE85750591 10:18127 


10:17862 
10:17883 


10:17869 


GPO, $6.50 T184016815 10:18474 


See NUREG/CR-3660-Vol.3 T185008034 10:18468 
NTIS, PC A02/MF A01 (GPO Dep.) DE85008024 10:19204 
NTIS, PC A02/MF A0Ol (GPO Dep.) DE85007053 10:18854 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) DE85007213 10:19008 
NTIS, PC A02/MF A01 (GPO Dep.) DE85008031 10:19561 
NTIS, PC A02/MF A01 (GPO Dep.) DE85008032 10:17941 


NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A03/MF AO1 (GPO Dep.) 
NTIS, PC A0S/MF A01 (GPO Dep.) 
NTIS, PC A04/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A0i (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A0i (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A04/MF A0O1 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
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DOE/RECON SYSTEM 


COMPUTER SEARCH 
SERVICE 


DOE/RECON is an interactive 
on-line information retrieval 
system developed to provide 
rapid and easy access to 
energy-related data bases. It is 
available to DOE and contrac- 
tor offices and to other federal 
government and state agen- 
cies with energy-related mis- 
sions. The acronym RECON 
stands for REmote CONsole, 
which signifies that the system 
can be accessed by users 
located at various sites across 
the United States. 


The system permits users to 
Carry on a dialogue with the 
computer. This dialogue allows 
browsing through large data 
bases and can result in 
retrieval of citations which 
answer specific needs. Desired 
information can be selectively 
retrieved via simple yet power- 
ful commands sent to the 
computer from the terminal 
keyboard. 


Search logic may be formu- 
lated by the use of indexed 
terms, such as keywords, 
authors, categories, or cor- 
porate authors. As the search 
session progresses, AND, OR 


and NOT Boolean logic may 
be used to improve precision, 
ie., the specificity of the 
retrieved set. For most data 
bases, the user may limit the 
scope of the search to partic- 
ular years or volumes of data. 
Upon completion of a search, 
the user may choose to have 
the results displayed or printed 
at his/her terminal or to have 
the results printed and mailed 
the following day. 


The DOE/RECON system is 
supported by dual IBM 
370/3033 computers. Two 
IBM 3705 front-end communi- 
cations computers are used to 
perform the message switch- 
ing. Although most of the ~40 
data bases are bibliographic in 
content, DOE/RECON is not 
limited to this type; the 
Research in Progress (RIP) 
data base is one that is non- 
bibliographic. Presently, over 2 
million references are available. 


Requests for information con- 
cerning authorization to access 
the DOE/RECON system 
should be addressed to 


DOE/RECON Access 

Office of Scientific and 
Technical Information 

U. S. Department of Energy 

P. O. Box 62 

Oak Ridge, TN 37831 
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